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Omnes res creatse sunfc divinse sapientite et potentiie testes, divitife felicit-atis 
humanae:— ex baruin usu bonitas Creatoris; ex pulchritudine sapmtia Domini ’ 
ex oeifonomia in conservatione, proportione, renovatione, ptmtla majosbitis 
elucet. Eariim itaque indagatio ab boininibus sibi reliotis semper a^stimata ; 
k ver^ eriiditis et sapientibus semper exculta; maU doctis et barbaris semper 
iaimioa fuit.’'— L inn^us. 

“ Quel que soit le principe de la vie animale, il ne faut qu’ouvrir les yeux pour 
voir qu’elle esfc le chef-d’oeuvre de la Toiite-puissance, efc le but auqiiel se rappor- 
tent toutes ses operations ’’—BaucKNEii, TJiioric du Spthiie Aninuil, Leyden 
1767 . 


♦ • . . The sylvan powers 

Obey our summons ; from their deepest dells 
The Dryads come, and throw their garlands 
And odorous branches at our feet; the Nymphs 
That press with nimble step the mountam-tliyme 
And purple heath-flower come not empty-handed, 

But scatter round ten thousand forms minute 

Of velvet moss or lichen, torn from rock 

Or rifted oak or cavern deep : the Nainds too 

Quit their loved native stream, from whose smooth face 

They crop the lily, and each sedge and rusli 

That drinks the rippling tide: the frozen poles, 

Where peril waits the bold adventurer’s tread, 

The buniing sands of Borneo and Cayenne, 

All, all to us unlock their secret stores 
And pay their cheerful tribute, 

•T, Taylor, Korwich,]SlK 
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No. 1. JANUARY 1928. 


I . — Oligoolicsta from Lake Tanganyika {I)t, Q, Glinsty'‘s JEJa^pe- 
dition, 1926). By J. Stephenson, M.B., D.Sc., Lecturer 
in Zoology, Edinburgh University. 

The Oligochaeta. of Dr. Christy’s recent expedition to Lake Tan- 
ganyika, a small though interesting collection, comprise four 
forms, two of these being new species {GrorclLodrilus paski^ 
Ocnerodrilm {llyogenia) ch^isfyi), one representing a new 
variety {Stuhlmamii stappersi, Mich., var. kirandoetms)^ while 
the fourth form, though belonging to a previously known species 
{Alma eminU Mich.), shows a combination of characters which 
justifies some words of description. 

The records do not notably extend the range of the genera to 
which the several species belong. 

I have to thank the authorities of the British Museum for the 
opportunity of examining these worms, from a locality from 
which so few Oligochteta have hitherto been recorded (for a list 
of previous records see Cunningham, 1920). 

Family Megascolecidas. 

Subfamily 

Genus Gobbiobbilus, Bedd. 

Gordioilrilm paski, sp. n. 

586. (In the’same tube with specimens of AlTna emini) from mud in wMoli 
grass and rusiiefi were growing. Harbour, Kigoma, 23jx.26. Two 
specimens, in a somewhat early stage of sexual maturity. 

Of these two small worms, one was dissected and the anterior 
end of the other cut into longitudinal sections. 
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Mocterncil Featwes. 

The length of the worms was 37-42 mm., and their greatest 
diameter 1’25 mm.; one, which was somewhat damaged at the 
hinder end, showed 79 segments, the other 98. The specimens 
are unplgmented. 

The prostomium is rounded, semicircular, and zygolobous. 

Dorsal pores are absent. 

The setae are closely paired ; in the middle of the body aa is 
rather greater than hc^ but in front of the clitellum these intervals 
are equal ; ckl is about half the circumference. 

The limits of the clitellum are mther indistinct anteriorly ; the 
clitellum is ring-shaped, and includes segments j|xiii. or xiv.-xviii. 
and a small part of xix. 

The prostatic pores are two pairs, and are situated on seg- 
ments xvii. and xviii. ; they are in the immediate neighbourhood 
of the ventral setse ; set® a are present on both sides of xvii. and 
on one side at least of xviii., hut seta h is absent in both segments. 
The seminal grooves connecting the apertures of the same side 
are straight. The grooves and pores are included in a male 
genital field of whitish colour, slightly raised, and oval in shape 
with the long axis longitudinal in direction. Neither the male 
nor the female pores could be distinguished ; but in sections the 
vasa deferentia are seen to end in furrow 17/18. 

The spermathecal pores are inconspicuous, and open in line with 
set® h in furrows 7/8 and 8/9. 

Internal Anatomy, 

In the dissection no septa appeared to he notably strengthened^ 
but in sections septa 5/6-S/9 were seen to be somewhat thickened. 

In segment ix. the oesophagus is swollen, soft-walled, and 
vascular; and attached ventrally by a narrow neck is a single 
saccular appendage, of relatively large size (as large as the 
(esophagus itself in segment ix.), rather flattened dorso-ventrally, 
with a large blood-vessel leading oft: from its anterior end. 

There is no gizzard. The intestine swells out in segment xii. 

The last heart;:, are in xi. 

The ne})bridia begin in segment xii. ; the first pair are small ; 
each nepliridiuni is largely covered by opaque, very granular cells, 
many of which contain large vacuoles. From the dissection the 
nephridiopores appear to be in lino with set® d. 

In the dissection the testes could not be identified, and small 
seminal funnels were seen in segment xi. only. But the dissection 
of such a small worm is difficult, and the specimen was not fully 
mature. The results of sectioning arc therefore more trustwortliy ; 
the sectioned specimen shows testes and funnels in both x, and xi. 
There are no testis-sacs. 

Small seminal vesicles are present in segment xii. only ; tliey 
have a scalloped or lobulated margin. 
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Oligochcefa from Lake Tanganyika. 

The prostates are two paii-s ; each is a relatively very long, thin 
tube, coiled in large loose coils, the eetal portion rather slenderer 
still, but not shiny, so that there is no sharp distinction to be seen 
between glandular part and duct. Microscopically the glandular 
cells give place to a low lining epithelium, and a strong muscular 
investment luakes its appearance, only a very short distance — a 
distance about equal to half the diameter of the worm — from the 
entry of the duct into the body-wall. 

The setic in the immediate neighbourhood of tlie prostatic 
pores are of the ordinary shape, and there are no penial seta^. 

The spermathecjB are small (fig. 1) ; tlie ampulla is ovoid, with 
a length of 0*23 mm. and a diameter of OT mm., its long axis 
horizontal and parallel to that of the body. This is continued 
posteriorly into a duct, with a diameter of 0*07 mm, at first, 
soon, however, becoming thicker, ~OT mm., equal to the diameter 
of the ampulla ; this swollen part of the duct bends towards the 



Gordiodrilm pa^hi : a spermatheca. a., ampulla ; d., duct j 
p., parietes ; s., swelling on duct. 

body- wall. The duct now curves still further, taking a forward 
direction and resuming its former diameter; lastly, it turns at 
right angles again, piercing the body- wall. 

In the swollen part of the duct there are, contained within the 
duct- wall, a number of small divertic\da, each very shortly tubular, 
lined by an approximately cubical epithelium, and commtmicating 
with the lumen of the duct. The whole is surrounded (as is the 
rest of the duct) hy muscular lihres and peritoneum, the latter 
not, I think, glanclMar. One spermatheca in the sectioned speci- 
men appears to have four diverticula, the other of the same side 
about eight ; on the other side the numbers appear to be five and 
five. The length of the duct, exclusive of the portion which is 
contained within the body-wall, is greater than that of the 
ampulla ; on the side in which it is cut so as to be more easily 
estimated it seems to be nearly twice as long. 
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Remarks, 

The present form appears to be (piite distinct from any species 
of the gonas previously described. In 0. )t ziharicus iho setin 
are all decidedly ventral m position ; the nophrulia begin in seg- 
ment V.; and there arc ovisacs in xiv. ; ihe s])erinath(‘cje are 
inadequately known, hut it is stated (Be(hlard, ltSl)e5) “that ihey 
have a >short muscular duct. In O, haiwssiinfs the setal ipiios 
diiTfeV, aa being less than hc] the sponnathecjc have (piilo a 
dilTcrent form, and a smaller number of diverticula in the wall 
of the duct; this species would, however, seem to be ilu* nearest 
relation of that here described. O, h\)m Lagos, an<l 

O, madagasGariensis arc too distinct to require comparison, and 
the same may be said of other forms. 

Genus Ooneeoi>kiltjh, Kisen. 

Ocnerodrilus {Uyogenia) chrisfgi, s]). n. 

411 F. From sand under stones on and bolow water-line, rocky shore. 
Kirando, 18.X.26. Numerous speoimons, many eoxniilly mature. 

435 S. In sand and under stones, water-lino and bolow, rocky shore. 
Kirando, 16.X.26, Numerous specimens, mostly sexual, in very 
bad preservation, much softened, 

449 F. Under Htonoa, muddy shore. Kapili. 28.S.2C. Seven spocinums, 
none showing any sign of sexual maturity (tlie idoutifioation with 
the above is therefore not quite coidain). 

JBscierml Feaiiires, 

The length of an average and moderately well-proHerved siieci- 
men is about 26 mm., the maximum 30 mm. ; hut some of the 
softened specimens will easily stretch out to 66 mm. ^riieavi'mgc 
dianleter is about 1 mm., the maximum 1*25 mm., or pos&ihly up 
to 1*6 mm. at the clitallum. The worms are in general non* 
pigmented, but the clitellum is markedly reddish. The number 
of segments varies from 96 to 114. In a'large number of worms 
the anterior portion has separated off in or just behind the 
clitellum. 

The prostomium is uygolobous. 

There are no dorsal pores. 

The setse are closely paired; behind the clitellum 

and is slightly less than ho, which in turn is slighily loss 
than dd*, dd is equal to about one-third of the oircumforcn'cc, or 
less in the hinder pari of the body. The setiu arc of relatively 
large size ; in length they average 0*25 mm , ; tl)e nodulus is about 
a quarter of the length from the tip ; tliey are single-pointed, and 
show no ornamentation. 

The sitnation of the olitellum and of the genital pores varies ; 
out of tw;eltf examined, in three the olitellum extends 

O^ver xiv.-xnii., the male pores are on xvii., and the 

spermathecal pores in 8/9 * in three the clitellum exieuds over 
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xv.-xix. (perhaps in one case including ]xiv. also), the male pores 
are on xviii., the s])ermathecal pores in 9/10 ; in sLx the clitellum 
includes xvi.~xx. (i^crha^js in one specimen ^xv. also), the male 
])oreb arc on xix., and the spermathecal ])ores in 10/11 (in one 
of these there was a slighi irveg\darity, the spermathecal pore of 
the left hide being in 10/11, that of the right in 9/] 0). From 
the sectioned s])eciinens it is soen that the positions of the testes 
and ovaries correspond — the testes and male funnels being in xi. 
and xii, and the ovaries in xiv., where the male pores are on seg- 
ment xviii., and one segment further back still where the male 
pores are on xix. 

From the position of the gonads, as well as from a comparison 
with other species of the subgemis, it is evident that the varia- 
tions are due to the intercalation of one or two extra segments in 
front of tliG spermathecal region. This interealation is occasionally 
accompanied by an irregularity of setal distribution ; thus in a 
specimen where the male pores were on xix. segment ii. had only 
one pair of ventral and one pair of lateral setie. 

The clitellum is somewhat swollen, reddish in colour, and lutlier 
indefinite in extent, especially at its anterior end ; it is absent in 
tlie mid- ventral line, llio male pores (practically confluent with 
the 2 )rostatic pores) are inconspicuous on external examination j 
they are close to the ventral setro of the segment on which they 
occur — I think immediately external to J, — setae and pores being 
sitmited in a small wliitish transverse extension of the median 
unpigmonted strip between the ventral margins of the clitellum. 
The setae {a and b) appear to be somewhat enlarged (to external 
examination). 

The spermathecal apeidures are one pair, situated in line with 
the ventral setae, more particularly, I think (from interaal dissec- 
tion), in the line of b. The segments which hound the pore are, 
mther characteristically, slightly swollen, the height of the swell- 
ing being the dividing-line between the segments ; there is thus 
no furrow in this situation, but mther a low ridge, and the 
apertures are situated on the crest of this ridge. 

Internal Anatomy. 

Unless otherwise stated, the organs are supposed, in the follow- 
ing description, to have the normal position — testes and funnels 
in segments x. and xL, male pores on xvii., etc. 

Septa 5/C-8/9 are somewhat stren^h«n$d. 

There is no glzigard; the masses of ohuomophil cells (pharyngeal 
glands) extend back to segment vlii. The alimentary tube is 
almost squeezed out of existence in segment ix. by the spermathecse, 
and in the testis-segments by the mass of developing male cells, 
and becomes a mere canalized thread, which is at its narrowest 
only 56 to 70 /u in diatneter. The oesophageal diverticula arise 
separately from the lateral walls of the tube at the hinder limit 
of segment ix., and extend forwards as narrrow tubes parallel to 
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and by the side of the a^sophagus through the greater part or 
whole of the segment. The diverticula may bo slightly wider 
at their anterior blind ends ; they are ridged internally, the ridges 
being irregular, and 2 )OHsibly coalescing towards the anterior end 
of the diverticulum so as to produce a number of tubules ; but the 
histological condition of the material is scarecly good enough to 
allow a positive statement on this point. The diverticula, like 
the <osophagus, may he much comijre&scd by the genital ^irodiuds 
— by tho seminal vesicles of segment ix., and by pressure exercised 
through the septa by tho large mass of developing male cells ; in 
one series of soetions the diverticulum of the right side is barely 
recognizable. 

The testes and funnels are free in segments x. and xi. ; septa 10/ ll 
and 11/12 are much bulged back, in fully mature individuals, by 
the masses of sperm-moruhB and developing spiunnatozoa which 
fill the segments. One pair of seminal vesicles, the smaller, arc 
present in segment ix., and another pair depend backwards from 
septum 11/12; the posterior pair extend far back, into the (‘.litollar 
region, to the level of segment xvi. or even almost as far as the 
male pores. The mass of genital products in segments x. and xi., 
and the bulging back of the septa which those occasion, almost 
squeeze segment xii. out of existence, and the connection of the 
posterior seminal vesicles with septum 11/12 and the cavity of 
segment xi. takes place by a narrow nock. 

The prostates are a single pair of winding and twisted tubes ; 
in one 5}>ecimon the gland was seen to extend back to seg- 
ment xxviii. on one side, but on the other side it wns more twisted 
and did not reach so far. Tho glamlular part ceases, and the tu])G 
becomes the duct, only a very short cliBbinco before it enters the 
body-walL The vas deferens has an undulaiing course on the 
body- wall ; the last part is thicker, and is easily s^cn in dissection ; 
it meets the prostatic duct where they |x)th enter the body* wall, 
but remains distinct as it passes throti^'thc mrietes, and the two 
tubes open on the surface (as shown in seomons) in the closest 
possible proximity. 

The ovaries and female funnels are situated in segment xiii. 

The spormathecjB are a single pair in segment ix. ; each is a 
considerable sac, of irregular shape, and when fully developed of 
some size ; thus it may push its way hack to the level of seg- 
ment xiL Tho ampulla has a thin wall, with a glandular opi- 
thelium which is very heavily vacuolated. The duct is short, and 
extremely narrow relatively to tho mo of tho ampulla; it is 
distinctly marked off (not merging into tho ampulla by a gradual 
widening). There is no diverticulum* 

The ^perm^hecae are subject to considerable variation. Thoy 
may be of dmerent sizes on the two sides ; or both may be quite 
small, ix. being taken up by the seminal 

resides. Ohe'oi tne dissected specimens there was a large 
spermathsca on one side filled with a ^b^ncing mass of sper- 
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raatozoa, while none was present (or at least visible) on the 
other side ; in another, no s])erinathecae were visible at all. 

In one of the seotioned specimens several irregularities were 
found. The organs were in general shifled two segments back- 
wards, so that the testes and funnels were in xii. and xiii., the 
ovaries and ovarian funnels in xv. In segment xi., on the leftside, 
there were a few fair-sized ova and a folded ovarian funnel, wdtli 
a rudimentary gonad whose nature could not be determined from 
examination of its structure j on tlie right side there was present 
a male funnel on which there were some spermatozoa, and a gonad, 
apparently a testis. Neither funnel was continued into a duci 
The spermatheca of the left side, in segment xi., opened between 
segments x. and xi. ; that of the right, in x,, between ix, and x. ; 
there was no spermatheca on the riglit side in segment xi. On 
the left side in segment x,, however, there was a duct, opening 
in 9/10 and resembling exactly a sperma thecal duct; this was 
continued at its ental end into an irregular thin- walled sac, the 
epithelium of which was disintegrating and mostly lying loose in 
the cavity, but in any case was not of the vacuolated glandular 
kind seen in the normal speniiathecsB ; this sac extended hack 
through septum 10/11 by a nairow neck and expanded again in 
xi., into an elongated bag of some size, though rather narrow, 
lying close alongside the oasopliagus. 

There are no penial set®. 


Remarks. 

A species of this subgenus (0. (Z) emringioni) has already 
been recorded from Lake Tanganyika by Beddard (1900). The 
present species, however, differs from that in having single-pointed 
set® (they are bifid at the tip in 0. ( J.) ciimilngtom) ; in having 
paired oesophageal diveidicuk arising posteriorly in segment ix. 
and extending forwards (in Beddard’s species there is a small 
single but bifumated pouch which arises anteriorly in ix. and 
extends backwards) ; in having the ovaries free (in 0. (J.) cun* 
ninyioni they are surrounded by a tubular sheath which opens 
liehind into segment xiv.) ; finally, there is no hint in JBeddard’s 
description of the variability in position of the sexual organs 
which is so characteristic of the present species, 

Of the other African species the only one which need be com- 
pared with the present form appears to be 0. (7.) jennneiif 
described by Micbaelsen (1914) from 4000 m. alt. on Mt. Kenya: 
in this the prostomium is epilobous 6/0; fiWs:=4/9-^2/8 of the 
circumference ; the set® are ornamented ; and the chyle-sacs 
(oesophageal diverticula) are stoutly pear-shaped and ridged inter- 
nally by twelve fairly deep folds* 
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Family Exidrilida). 

Genus S'runLMAi«i]siA, Mich. 

^(uliInKDinia slappersi, var. Icintntlocnsh^ nov. 

5^4 F. Fi’om hiukI in botl of blookotl rivov*au)itib, Kiniiido. Kiunorous 
Hpocimoag, many woxnalJy ina-tnro. 

613. tSamo locality. Ninaei-ouH M]»ociTuciiH, in very bad condition, 

614. Samo locality. Numerous spoohucUH, tbc majority not Hoximlly 
mature. 

412 F. From bottom of silted idvor-mouth which had partially dried 
during the dry HoiiHon ; tho worms wore, however, on and below the 
water-lino. Kimndo. 20,x.2t), A number of specimonB, mmo quite 
matiu’G. 

453 F. From sand ; Kapili Bay, 3.xi.2G. A number of flpecimona, 
aoveinl showing signs of sexual maturity ; several in fragments. 

Extenml Eca lu res . 

The length of good -sized examples is from 125 to 150 mm.; 
the longest was 170 mm. The worms are thin in proportion to 
their length, especially in their hinder half ; the maximum diameter 
(at the clitellum) is 3 mm., behind the clitellum they are about 
2 mm., and in the hinder half 1*5 mm. One specimen which was 
only 47 mm. long was nevertheless fully sexual. 

In a specimen 120 mm. long I counted 195 segments. 

The colour is brown, with a purplish tinge, which is often more 
marked over the clitellum. 

The prostomium is short, but fairly broad at the base, rounded 
in front, epilobous 4 ; the grooves which bound the tongue late- 
rally are faint: There is no secondary annulation. 

Dorsal pores are absent. 

The setae are small and very closely paired, and all are ventral ; 
aa^hc^ and two -thirds of the circumference. 

The clitellum extends over xiv.-^xvii. (=3^); it is less marked 
along the mid-ventral line. It is smooth and swollen ; its ex- 
tremities are not sharply limited ; setm may or may not be visible 
on it. 

Tlie male pore is single, on segment xvii., on a large conical 
median papilla which takes up the whole length of the segment 
and extends on each side to midway between the lines of sebe b 
and 0 ; the base of the papilla is circular, and is Avell dunned by a 
narrow groove in front and behind, tliough not at the sidcK. Inie 
aperture is large, and is situated slightly on the anterior side of 
the summit of the cone. In fully sexual specimens two largo 
penial set?© are often seen projecting ; these cross at their base, 
that coining out foom the right side pointing obliquely forwards 
to the left, and pice verm. 

The spermathecal pore is situated in the centre of a large Hat- 
topped oval papilla, the long axis of which is longitudinal. The 
papilla is situated principally in segment xiii., and extends from 
furrow 12/13 nearly to the setal zone of xiv, ; the slight annular 
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ridge marking the setal zone of xiii. Lends forwards and passes over 
the anterior part of the papilla, so that tlie ajjerture is some 
distance belund this ridge. Transversely the papilla extends 
outwards beyond the line of seta? b ; its longitudinal extent is a 
quarter or a third greater tlian its breadth. Tbe papilla is well 
dehned, especially in front and behind, by a narrow groove. 

There are no other genitiil marldngs. 

Internal Anatomy, 

vSepta 5/G'-S/9 are considerably strengthened, 9/10-10/11 some- 
what so, 11/12 only slightly ; the rest are thin. 

There is a small cylindrical gizzard in segment v. \ though small, 
it is quite definite and firm. In vi. the alimentary canal is extremely 
vasculai*, with mid-dorsal and transverse blood-channels visible in the 
wall ; and from vi. to ix. there are on each side of the oesophagus 
the twisted vascular coils clothed with more or less of the charac- 
teristic fatty substance of the fatbody-like organs.” In addition, 
on the posterior walls of segments viii., ix., and x.^are paired whitish 
folded lamellae, which, at first sight, resembled rudimentar}^ seminal 
vesieles ; on microscopic examination they were found to consist 
of a tissue which was full of minute retractile granules, the whole 
opaque and hence dark by transmitted light. 

The intestine begins in xv. 

The last hearts are in xi. ; those in x. and xi. are very large. 

Testes and funnels are free in x. and xi. (testes not identified in 
xi.). The seminal vesicles are two pairs in xi. and xii., of moderate 
size, finely lobulated so as to appear granular on the surface ; 
those in xii. are the larger. The vasa deferentia of each side nm 
backwards, close together, to segment xvii, ; they end by uniting 
and immediately thereafter joining the prostate of the same side 
just before the two prostates meet and unite in the middle line. 

The prostates (euprostates) are cylindrical and relatively rather 
narrow tubes, with a somewhat curling course and a smooth 
shining surface with muscular” glitter; they extend back to 
segments xxvii. and xxviii. on the two sides respectively (in the 
specimen In which they were more particularly examined), and 
unite in front, underneath the ventml vessel and ventral neiwe- 
cord, to form a short tube, its diameter about equal to that of 
either component separately, which immediately enters the body- 
wall Tliere is no dilatation or muscular bursa. The penial setal 
sacs are situated laterally to and in front of the termination of 
the prostatic apparatus, diverging obliquely backwards ; they are 
accompanied by numerous long and conspicuous muscular strands. 
There is a single seta on each side. 

A penial seta (fig, 2) is 3‘2 mm. in length and 60 /a thick in 
the middle ; the extreme basal end thickens rather rapidly, like 
the base of a cone. The greater portion of the shaft is almost 
straight, while the distal end curves through the quadrant of a 
circle, gradually tapering and ending in a blunt point. The distal 
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end has not always quite the same shape : it may shoAV a groove on 
the outer side of the curve, or it may be not c^rooved but some- 
what tlattened or expanded ; but the flatiening does not, so far 
as I have seen, extend down the shaft as far as in the typical form 
of the species. The ornamcnlaibm consists of a number of line 
scars, irregularl}^ scattered in somewhat iudehnite iiransvers(i liia^s, 
over the curved portion of the seta; sometimes two or three 
of the markings are joined together so as to form a,n irregularly 
notched ridge. The extent of the markings along the shaft varies 
somewhat. 



BtvMmunnia stapperBi^ y^t, hlrandoenBu : penml vsohe. 

a, general form, X 2S ; 3, distal end of seta with expanded tip, X ea. 100 ; 

0 , to show details of ornamentation on distal part of shaft, x ca. SfjO. 

The spermathecal pore leads into the spermathecal ampulla 
(tig. 3, spt/i.) ; a sepamte atrium is not dlstinguishahle. Idm 
ampulla is an elongated sac ; the lii’st portion of its wall is very 
firm, hut there is a gradual dijninution in firmness towards the 
ental end,, where the wall is softer and thinner; the outline of 
the ampulla is irregularly swollen throughout its length, the 
anterior half is broader than the ])osterior, and in the specimen 
figured there was a distinct constriction (c^r.) between the two 
portions. The ectal end of the spermathecal apparatus is sur- 
rounded by a cushion-like glandular-Iopking mass (y/,), with a 
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sliarply-de fined margin which can be lifted up hj a needle from 
the underlying body-wall ; this margin is rather regularly lobu- 
lated or crenated. The wliole spermatheca extends back as far as 
segment xviii. 


Fio 



StuMmannia &tap2)ersij tar. kirandoen&iB> Female organs, as seen in 
dissection : coin., connecting tube ; c.s., coelomic sac ; c.if., coelomic 
tube ; ctr,^ constriction of spermatheca ; gL, glandular mass roiind 
base of spermatheca ; loop, of oviduct ; ud., oviduct ; o^., ovisac ; 
r. 05 ., rudimentary ovisac ,* apth,^ spermatbecal ampulla ^ v.n.c,^ ventral 
nerve-cord ; $ , female pore. . , 
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The membranous investment of tlio base of the s})cnnatlieea is 
continued on each side into a “ cadomie tu1>e ” (r./.) ; the tubes 
of the two sides aseend round the gut, and unite dorsally ; before 
their union they increase somowhat in diameter. From their 
junction is prolonged backwards a eodomic sac ” {c.s .) — a tliin- 
wallcd white tube lying on the gut, broader in its anterior ])art, 
narrower behind, the hinder end (in the es.ain])le seleeted for 
illustration, fig. 3) bent forwards; if the sae had l>een straight 
instead of bent it would be nearly as long as the sperniabheca. In 
a second dissected specimen the cudomic sai* was shorter; and in a 
specimen wbieb was sectioned it was Ksborter still. 

The oviducts {od.) end on the body-wall in line wltli the lateral 
setsc ; they are short narrow tubes, the one on the riglii side 
bearing, close to its junction with the parietes, a round mulberry- 
like cgg-sac (os.), which is scarcely repre.sentcd on the left side 
(r.os.). This asymmetry was found in both the diss(‘eto(l and 
sectioned specimens, and is therefore presumably constant in this 
form. At the level of the egg-sac tln3 oviduct is thrown into a 
short lonj) (/.), the two limbs of which are bound together, so that 
the structure of the Huge r-like projection so formed is not evident 
without microscopic examination. Entally the oviduct Is con- 
tinued as a “connecting tube” {conn.) to join the cmloinic tube 
near its origin at tlie base of the spcrmatliecal sac. 

The above is all tliat can bo seen in dissection; neither ovaries, 
ovarian cliambers, nor spi‘nn-receptacles are to bo distinguislujd. 
The examination of sections, however, gives additional informa- 
tion. 

The ovi.sac consists of a spongy stroma, containing a number of 
small loculi; in some of the loculi are contained ('lusters, one in 
each loculu.s, of small deeply staining cells ; in otliers, an ovum, 
al.so one to a loculus — presumably one cell of each clushir })oeomes 
an ovum, the rest being xxsed as food. The ovisac is therefore 
ovary also, and a special ovarian chamber is wanting. 

There is no definite tubular communication between the ovisac 
and oviduct ; the connection of the two stvuotuivs is by means of 
a stout stalk, without lumen, though (iom]>osed of a fairly loose 
connective tissue. How the ova make their way out is therefore 
not obvious. 

Sections reveal no sperm ri'ccptacle ; but In oik* of the dissei'ted 
specimens tlie ventnilmo.st portion of tlui “(nnlomiiJ tube” on the 
right sid(; (near its origin, and below the juncf.ion of the “ con- 
necting tube”) was Oiled with a loose ()])aqiu' white math'r whicdi 
on microscopic examination was found to he a mass of c<rloiuic 
corpuscles mixed with s})ennal)Ozou. 

The ovarian funnel is reju’esented only by the epithelial lining 
of the connecting tube. This is high, but som(‘what irregular in 
height, folded and ciliated; as one follows the tube downwards 
towards the surface, the epithelium becomes more regular, so tliat 
in the projecting loop of the oviduct the lumen is perfectly circular 
and the lining cells, still ciliated, form a layer of absolutely even 
height. 
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The microscopic appearances of the glandular mass which is 
disposed in a circle round the base of the spermatheca have puzzled 
me. The mass consists of^a stroma packed with (apparently) 
abortive ova and wisps of abortive spermatozoa, the spermatozoa 
on the whole rather in the more superficial parts, the ova on the 
whole lying more deeply. This tissue extends for some distance 
backwards on the surface of the spermatheca — in what would be 
the region of the “atrium” in the type-form of the species. 

These spermatozoa must have been produced in sii/u, since 
the spermathecal aperture is not patent — and this in spite of the 
fact that in both of the sectioned specimens the clitellum was 
well developed, and the spermathecal and male papillae fully 
formed. In one specimen, indeed, there is a narrow cleft leading 
from the cavity of the sj^ermatheca to the surface ; but this 
cleft has no epithelial lining and looks like a tearing of the tissue, 
and the cuticle still stretches across the mouth of the break. 
In the other specimen the spermathecal cavity approaches a 
depression of the surface, but the tissue is unbroken. There are 
also other peculiarities, the consideration of which, however, must 
for the present be deferred. 


Memarlcs, 

"The type-form of the species was described by Michaelsen (1915) 
from the Belgian Congo, one of the localities being the plain of 
Uvira at the north end of Lake Tanganyika and the other being 
near its western shore. The present variety is from Kirando, on 
the eastern shore near the south end of the lake. 

The essential difference between the present variety and the 
type consists m the asymmetry of the female organs (egg-sac 
vestigial on tlie left side) in the variety. There are a few other 
diifei’ences between the two in the topography of the female 
organs, e.g.^ the projecting loop of the oviduct on each side in the 
variety here described appears to he absent in the type-form ; and 
the x^i"®sient specimens are pigmented, whereas Michaelsen’s were 
of a light flesh-colour, without pigment. 

Family G-lossoscolecidie. 

Subfamily Miciiocu^TiNuii:, 

Oenus Alma, G-rube. 

Ahna eminiy Mich, 

586. From mud m which grass and rashes were growing; Harbour, 
Kigoma. 23.h:,26. A number of specimens, four of which were 
sexually mature. 


MicterncLl JLeatKree. 

None of the mature specimens were complete posteriorly, but 
one, which had probably not lost more than an inch from its 
hinder end, was 240 mm. in length and had 340 segments. 
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Another specimen, however, must have originally been consider- 
ably more than 240 mm. in length. An immature specimen, 
complete at its hinder end, measured 205 mm. The maximum 
diameter of the worms was 4 mm. 

The body is quadrilateral behind the region of the copulatory 
appendages, and in the posterior region shows a dorsal groove ; 
the setm are at the corners. The hinder end becomes flattened 
dorso-ventrally, with two shaiq) lateral edges ; these traced for- 
wards become the dorso-lateral angles of the quadrilateral body. 
The anus is dorsal, of an elongated triangular shape, the base of 
the triangle being posterior. 

The colour is greyish, with a greenish tinge in places ; the 
clitellum is reddish. 

The prostomium is large, triangular with rounded tip, and 
zygolobous. 

The anterior segments show a secondary aiumlation, with 3, 4, 5, 
or 6 annuli to a segment. 

The seti© are large, are moderately closely paired, and begin in 
segment ii. Behind the copulatory appendages and 

dd is slightly greater than aa , in the middle of the body 

and dd is about equal to or slightly greater than aa ; 
towards the hinder end and dd is very slightly 

greater than aa. The setae are ornamented near the tip by about 
a dozen interrupted circles of fine points. 

The copulatory appendages are attached to segments xviii.-xx., 
in line with setm a, the site of attachment including the whole 
of xix., one-third of xviii., and about half of xx. ; setie b are present 
on all three segments external to the attachment of the appen- 
dages. The length of the appendages is 25-30 mm.^ — as long as 
the part of the body in front of them; the distal two -fifths of 
each organ is flattened, expanded, and concave on its median face, 
the rest of the organ being cylindrical, or in one specimen flattened 
and grooved on its median aspect, so as to form a groove which 
is continuous with the concavity of the expanded distal portion. 
The expanded portion is B’5 mm. in width, the base 1*25 mm, 
The whole organ is transversely ringed, as if soglnented; the 
concavity of the distal portion is also marked by longitudinal 
grooves. 

The small sucker-like depressions which are features of the 
appendages, each with a copulatory seta in the middle, form a 
series of a dozen or more round the end of the expanded portion 
of the organ on the concave side ; the series extends furllmr along 
the anterior than the posterior margin. In addition, there is a 
separate series, more proximally situated, either near the anterior 
border of the expanded portion or near the posterior border and 
extending on to the beginning of the stalk. 

On the median face of the stalk are a few small round papill®, 
each with a copulatory seta ; these papillfe are most often two in 
number, but are sometimes absent; in one specimen, however, 
they were lUore numerous—nine and five respectively on the two 
sides. , ^ ' 
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The setseare lancet-shaped, the distal end being flattened, rhom- 
boidal in shape, and pointed (fig. 4), 

The male pores are not evident, but in an appendage cleared, 
flattened, and mounted in balsam, the pore appears to he on the 
median face of the organ at half its length, and thus on the stalk, 
not on the expanded portion. 

The clitellum is reddish in colour and rather indefinite in extent ; 
it includes segments Iv. (?)“C., or liv.--cii. (=46 or 49). 

Infernal Anatomy. 

Septum 3/4 is present; this, with septa 4/5 and 5/6, is scarcely 
strengthened ; 6/7-11/12 are thickened, 7/8-10/11 most so ; there 
is also some slight thickening for several segments further. 

There is no oesophageal gizzard, but the beginning of the 
intestine is strengthened and whitish in colour; the thickening 


Fig. 4. 



Alma mnini‘. copulatory setse, from copulatory appendage ; X 135, 

takes up segments xx., xxi., and part of xxii. The hinder part of 
the oesophagus, in xiv.-xvi,, is very vascular; transverse blood- 
channels are very obvious in the substatme of the wall, and, since 
the tube bags out laterally in these segments, the appearance at 
first sight resembles that of calciferous glands. 

Hearts are present in segments viii,-xii. The dorsal vessel ends 
blindly in the anterior part of segment viii. 

' The nephridia begin in xv. on one side, in xvi. on the other side, 
of the specimen in which they were more particularly observed. 

In segments xiv,-xx., attached to the anteiior septum of the 
segment, is a series of paired stniotmes, white, deeply cut up into 
lobules, the anterior members of the series taking up nearly the 
whole length of the segment, the hinder progressively diminishing 
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in size. On miuroscopic examination tlio&e are found to be 
“iyinph glands ” ; they consist of masses of round cells which arc 
not enclosed in a capsule of any kind. Many of the colls contain 
chloragogen matter in amorplious Jnasscs consisting of fine granules 
(not droplets) of a hrowni.^h colour, Numerous <;hloragogeu 
masses arc apparently not contained within cells, since they are 
too large for this —larger, indeed, than the cells themselves. 

On the body- wall oF segiucuts xlv. to xviii, or xix. arc a number 
of small strtictures, two or three on each side in each segnnmt, 
which seem to he of the nature oF sctal glanfis. ddiey have* the 
form of semitransparent empty sacs, slightly brown in (iolour ; 
extracted and examined mieroseopically, the}'' are seen to ho com- 
posed of large polygonal cells with very distinct ouilinosj each 
containing centrally a cluster of granules, around and partly con- 
cealing the spherical nucleus. 

Masses of iridescent spermatozoa, which include the male funnels, 
are present in segments x. and xi, Testes were only douhtFully 
identified apart From tliese masses. There are no testis-sacs. 

Thei'e are four pairs of large lobed seminal vesicles in seg- 
ments ix.-xii., those in xii. being the largest. 

Ovaries and funnels are present in xiii. 

The spermatliecte are numerous and situated far back. They 
are small, perfectly simple sacs, elongated in a direction parallel 
to the long axis of the body, and ai*c disposed in transverse rows 
ventrally across the middle line, opening between siiccossive seg- 
ments. The transverse rows are occasionally cpiite continuous, 
but usually show an irregular ventral interruption of greater or 
less extent. A few, empty and excessively minute, are seen as far 
forwai'ds as 52/53; they begin to conhiin sperm at 5(S/5J) ; ilio 
last to contain sperm are at 70/80, while behind tins again a few 
empty saes are continued intersegmcntally as far as 81/S5, At 
their greatest extent the rows reach outwards almosi. to the line 
of set® c ; towards the anterior and posterior limits, however, they 
only reach to while the minute empty sacs anteriorly and 
posteriorly are confined to the interval ua. All the spormathecjo 
are small and embedded within the body-wall and can be dis- 
played only by stripping off the longitudinal muscular layer ; 21, 
22, and 23 were counted in a full i*ow, so that the total number 
will not be less than 400, 


Memarka. 

The two forms of Alma emlnl hithorto known are distinguishoil 
principally by the characters of the spoiunathocm ; in the tvpo- 
form these are minute and very numerous (up to IS in a furrow, 
over 300 in all), in the var. AloysU-^Bahaudiao (CJogn.) larger 
and fewer (uBuaUy 4 in a furrow, 42 in all) (o/. MiohaBlsen, 
1915) ; in addition, the clitellum in the typo-form is shorter atul 
moi^e anteriorly situated (segments Ivi.^lxxxvii. or l-xciii.), in the 
variety somewhat more extensive and further back (liii.-c.). In 
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the present specimens tlie spermatlieciil characters are even more 
extreme tlian in the tyj^e-form — the numbers being up to 23 m a 
furrow, and at least tOO in all. In the position of the clitellum, 
however, the worms agree almost exaetl 3 " with tlie var. AJoysii- 
Sahcii(di<e^ and thus to a certam extent serve to bridge the gap 
between this form and the tvpe, combining certain characters of 
both. 

It ivS, perhaps, scarce!}^ wortli while to give a separate name to 
these specimens from Lake Tanganjika ; but the interest which 
attaches to the species will justify the foregoing description of 
examples from a new locality ; and, in addition, the tymph^glands 
and setal glands found in these worms seemed to deserve a word 
of mention. 
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II. — Association between Sessile Colonial Hy droids and 
Fishes^, By E» W. Gurgek, As.sociate in ichthyology, 
American Museum of Natural History. 

[Plates I. & II.] 

The term “ hydroid is rather indt'iinite and is capable of 
rather wide usage. However, in this article hydroids will be 
understood to be Coelenterata of tiie class Hytlrozoa, which 
in typical forms have two stages in their life-history, a 
sessile or colonied hydroid stage proper, in winch the 
animals are comparable to much-budded freshwater Hydras, 
and a inedusoid or free-swimming stage. Associations 
between fishes and the medusae of another great group of 
the Coelenterata — the Scyphomeduase — are not uncommon, 

^ In 1916, Hr. Ludwig Freund, of Prague, published a short popular 
article under the title “ Pol^pen auf Fischen/* in which he gives brief 
accounts of some of the cases of association which are set forth in this 
ai'ticle. Mention is made of it here to set forth the facts and to include 
his title in the bibliography. 

Ann. & Mag. N. Hist. Her. 10. VoL i. 
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and there is a fairly large and well-known body of literature 
describing the living together of young or small fishes and 
medusse. The fishes live unharmed under the umbrella of 
the medusa and even amid its tentacles with their nayriad 
poison capsules. Erom this abode they sally forth to get 
food, and to this they retreat on the appearance of clanger. 
The medusse paralyze with their poison-cells and eat other 
small fishes, but are not known to harm their symbionts. ^ 

Again, there is a less well-kno^ii but exceedingly 
interesting association between certain Anthozoa^ or solitary 
fixed coelenterates, and fishes — between giant sea-anemones 
in the Pacific Ocean and certain small percoid fishes, in 
these cases the fishes abide in the internal cavity of great 
anemones, departing therefrom to seek food and returning 
thereto for protection from their enemies. 

Furthermore, it is well known that such an association 
exists between hermit-crabs and ordinary sea-anemones. 
The anemones, being attached to the univalve shells in 
which the crab lives, are transported from place to place by 
the active crab and have a better chance to get food. The 
crab, on the other hand, is protected by his companion, 
which can throw into the face or mouth of the attacking fish 
a cloud of poison-cells. In fact, so strong is the symbiosis 
betwdxt these animals that, when the crab transfers himself 
to a new shell, he may transfer the anemone as well. This 
has been seen in the Philippine Islands and reported by 
Dr. R. P. Cowles in ^Philippine Journal of Science ’ (1919, 
vol. XV. pp. 81-88, 2 figs.). In this article Dr. Cowles gives 
reference to others who have seen the same tiling. 

It would he interesting to recount some of these more 
unusual associations, but, since they are all beside the matter 
in hand, they will be given merely this passing notice. My 
particular interest just here is in the association (symbiotic, 
commensal, or parasitic) between colonied hydroids and 
fishes. While serving as editor of the third and index 
volume of the Bibliography of Pisiies,^ 1 became especially 
interested in this subject. Under the heading “ Commeiu 
salism and Symbiosis,” numerous references were brought 
together in the Bibliography, and in working pp the 
material for this paper an almost equal number has been 
added. 

To the careful observer, among the most interesting sights 
at the seashore are the great clumps of colonied hydroids 
whidi abound '^ry where, attached to piles, old wrecks, 
stone piers, piles of oyster-shells, and other debris. Using 
these rderely as points ot fixation for their hydrorhizas or 
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holdfasts^, they wave to and fro with the tides and currents 
seeking- whatever food the waters may bring to them. That 
these hydroids may also attach themselves to the hard outer 
parts of shell-fish and crustaceans is not a far cry. Such 
associations are well known^ and the interested reader will 
find a considerable number of cases noted in AlcocVs paper 
(1892) referred to later, and in Stechow’s work (1911) may 
be found some beautiful figures of hydroids growing on the 
hard parts of crustaceans and molluscs. Careful search 
through the literature would certainly bring to light scores, 
if not hundreds, of other cases. 

Symbiosis. 

In this section will be brought together four accounts 
showing that the hydroids are merely attached to and carried 
about by the fiish. The advantages gained by the former are 
quick transport from place to place and an enlarged oppor- 
tunity for food and oxygen-getting over a sedentary life with 
its dependence upon waves and tides and coiTcnts, The 
benefits to the fish are not so apparent, but presumably it 
is protected from its enemies by being covered with the 
hydroid growths, as will be pointed out later when particular 
accounts are noted. 

Sertularia operculata and Sqiialus acayithias. 

The first and oldest known account is a note by Thomas 
Cornish made at Penzance^ in England, as long ago as 1868. 
He writes : — 

On the 18th of March a picked dogfish [_Sqiialu$ 
a€a7iihias~\ was brought to me : it was a female, heavy with 
young, of full age, and apparently healthy ; its peculiarity 
was that with its root or base under and clinging all around 
the spine of the second dorsal, there was a healthy growing 
specimen of the sea^hair coralline {Sertularia operculata). 
The coralline had several branches, and was about four 
inches long : it was growing so firmly on the spine that I 
could not remove it without destroying the rootF 

Seralia lendigera and Hippocampus ramulosus. 

Our next account is from the pea of Edward Newman 
some five years later (1873). He says that he was visiting 
. a weil-knowu dealer m aquariums and their denizens 
. * , when he inyited my attention to a specimen of that 
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singular fish, Hippocampus ramvlosus^ having an abundant 
growth of a small and delicate zoopliyte l^Scralia lendigera^ 
on its head, neck, and the anterior part of its body. . , The 
fish and its parasite both seemed to be (nijoying as nuich 
vigour as falls to their respective allotments in life. . . . 
Nothing certainly can be more stolid than the conduct of 
sea-horses in general, unless it be that of the branched 
zoophytes, which are settled for life wherever they cast 
anchor in their extreme infancy/'’ 

Newman identified this zoophyte as Seralia lendigera and 
called it a parasite. This, houever, was simply a oonjeclure 
on his part, for the basal portion of this animal merely serves 
as a holdfast. Fxirtliermore, anyone at all acquainted with 
the tough leathery integument of a sea-horse can well 
understand the impossibility of even parasitic fungi affecting 
this animal until the integument is abraded and the under- 
lying tissues exposed. This is no more a case of parasitism 
than is the preceding. 

Stylacfis minoi and Minoiis wermis, (PI. T. fig. 1.) 

Alcock (to whose investigations my attention was called 
more than fifteen years ago) in the article previously referred 
to, after giving a series of interesting accounts of accidental 
associations between hydroids and various invertebrates, 
refers to other associations which seem to be purposive, and 
then describes what he affirms to be a case of commensalism 
between a hydroid and a fish. Here arc his own words : — 

^‘On March 26th, 1889, there w^ere trawled from 70 
fathoms ofi' the Godivari Delta, on the Coromandel coast, oxi 
a bottom of river-borne mud, two specimens of a small fish 
of the Bcorpaiuoid genus Mifuxus, one of which was covered 
with a fleshy colony of small polyps, whicli I then thought 
to be a species of Podocorgne. This fish was described . , , 
as Minous mermiSf s}>. 

This hydroid was later identified as Stglactis minoi* In 
the trawl that brought up this specimen were fifteen crabs 
of two species, a number of shrimps, and about three dozen 
specimens of a gastropod mollusc. The crabs of one species 
were much infested with foreign growths^ among them a 
gynxnoblastic hydroid, but on not a sixigle animal other than 
]^nms was Styk^ctis found. 

Alcock th^n contthues : — 

** was not again met with Until November 4, 

1891, wken in a trawl hankd in 45 fathoms off the Mulabar 
coast, on a bottom of mixed with a shingle of broken 
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shells and ecliinoderm testSj nine specimens were taken, of 
which all but one were thrddy beset, especially round the 
^ill-opening and on the tliroat and in the axilla, Avitli 
the same fleshy colonies of the same polyp as was found 
encrusting the type-specimen of 1889/^ 

The same trawl brought up another species of the genus 
Mimus^ and five other species of closely related fishes, all 
ground-lovers. With them were numerous specimens of 
two bottom-dwelling Crustacea, and several hundred living 
gastropod molluscs oC six species. Ou not one of the fisli 
(not even ou tlie allied Minoas) and on none of the crabs 
and molluscs was a single BtyJactis growing. 

Another dredging brought similar results. Of it Alcock 
(1892) says 

Mnious lne7'mls was found a third time in a small but 
valuable collection of fishes presented to the Indian Museum 
by Mr. H. I. Row, a gentleman who has lately been attracted 
to the still but little appreciated Indian sea-fisheries. In 
January of this year (1892) Mr. Row dredged a single 
specimen, in about seventy fathoms of water, somewhere 
between the delta of the Ganges and that of the Mah^naddi, 
and along with it numerous specimens of Minous coccineus^ 
Lophius Indicus^ Trigla hemistictUy Schleg., LepidoMgla 
spiloptera^ Gthr., and Lmops gmiheri, all of which un- 
doubtedly share the habitat of Minous mer7nis. Now, 
^ though no epizoon of any sort can be found upon any of 
'‘these fishes last named, yet the single specimen of Minous 
inermis is coated with the same fleshy polyp-colonies as were 
found upon this fish on the two previous occasions of its 
capture.’^ 

In this last specimen wdiat were taken for the reproductive 
parts were well-developed organs, and these give evidence 
that the hydroid w^as not a Podocoryney as at first thought, 
but a Stylactis^ to which was given the specific name minoi — 
the Stylactis of the fish Minous. Alcock thought the name 
justified : first, because Minous inermis vi^as never found with- 
out the Stylaciis, nor the Stylactis without this particular 
Minous I secondly, because the hydroid was never found 
on other kindred bottom-living fishes, not even on a Minous 
of another species ; and, lastly, because such infested fish had 
been taken both in the nortliern and southern halves of the 
western part of the Bay of Bengal, and also off the south- 
western (or Malabar) coast of India. 

In his title Alcock calls this a commexisalism, but later 
speaks of it as a symbiosis. Aud just here it may be well 
to define these terms, together with the term parasitism 
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previously used. Symlnoais is a general term which moans 
that two organisms live together in such fashion that each 
receives from the other some benefit however indefinite — as 
in the case before ns^ where the presence of the hydroid 
gives a certain protection to the fish by making it resomhlo 
an encrusted stone or bit of wood. CJommensalism moans 
living together and sharing food, and is well illustrated by 
the shark and its attached sucking-fish. When the shark 
tears a bite off a carcass of some animal, the sucking-fish 
gets some of the floating fragments and thus shaves its 
host^s food. In the third case, parasitism, we have an 
organism living on its host, at the expense of its host’s 
tissue, iu which it produces lesions, and in consequence of 
this lazy mode of life the parasite itself generally undergoes 
degenerative changes. 

In a later paper (1899) Alcock again reverts to this matter 
of the commensalism between the fish and the hydroid, and 
adds the additional information that in a recent cruise of the 
‘ Investigator^ on the Malabar coast there had been taken 
no less than 16 specimens ... of the fish [^Minous 
inermis'] all of which have the commensal polyp [Stylactis 
mmo%\ grooving on them.” 

Under the suWieading ‘‘ Commensalism among Fishes, 
Alcock (1901) gives a brief summary of his observations on 
this association. But still later (1902), when lie published 
his book ^ A Naturalist in Indian Seas,’ be gives a figure 
(the first ever published) of the fish and its encrusting 
hydroid, which is reproduced herein as fig. 1 (PL I.). From 
this book the following quotation sets forth Alcock^s views 
in a brief but very happy fashion : — 

The rock-perches (Scorp$enidae) almost all either creep 
about on the sea-bottom or nide themselves in the crannies 
of reefs, where, by reason of their mottled lichen-like 
colouring, and by a profusion of wavy cutaneous filaments 
with which their body and fins are decked, they are difficult 
to distinguish from shingle and rocks encrusted with seaweed 
and zoophytes. Instead of frond-like filaments of its own, 
Minom inermis is more or less invested with living hydriform 
polyps ; these always belong to one and the same species 
{Stiflacfis nihioi)^ and the fish has never yet bc'cn found 
without a coat of these polyps, nor have the polyps ever yet 
been seen anywhere but on this particular fish. The polyps 
a“re not parasites, as is proved by the facts : first, that they 
have a luOTXth of tho proper form, and tentacles of the 
proper 4^6 and number wherewith to eatch their own prey ; 
and, secondly, tliat piumeroOs ifiSividuals can always be 
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found crammed with food, which must have gone in at their 
mouth. It is not the sordid bond of parasitism but the 
happy tie of corarnensalism which unites these two animals 
so very wide apart in the scale, and while the fish constantly 
carries its polyp-friends to pastures new, the polyps in 
return help to conceal the fish from the watchful eyes of its 
foes.’^ 

My interests are chiefly in the fish, and at first I did not 
deem it necessary to include figures of the hydroids, but 
since it has been suggested that the inclusion of these will 


Fig. 2. 



A much enlarged tigure of n small portion at a colony of Stylactis ininoi 
removed from its host — //, //, nutritive hydranths (some not com- 
pletely represented) ; //, a nutritive hydraufch gorged with food ; 

rcproductivo portion of the colony with what appear to be spore- 
sacs. After Alcock, 1892. 

make the paper more valuable, especially to students of the 
Gcelenterata, they will be reproduced- Fig. 2 shows a 
portion of a colony of Stylactis minoi, copied from AJcock. 

However, this is not the last of Minous inerrrm and its 
symbiont hydroid, for among the fishes collected in Japanese 
east coast waters by Professor Franz Doflein during the years 
1904 j- 05 was a specimen with its associated zoophyte. This 
was briefl.y reported on by Franz and Stechow (190 8), who 
say : — 

professor Doflein collected, in 1904, in Sagami Bay on 
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the eastern coast of Japan, three cKaniples of this h^h 
[Mf^ous iHennis], ixW ul* which uere Uiiekly covered ^^ith 
this remarkable hydroid. Kven th{)uj»h it sparin}>ly occurs 
on the hack an(Inp[)C‘r part of Ihcsiiles of the fish, it is |)laiu 
LVom all the specimens tlial the hydroid preiers tlu‘ n't^ion 
bet\\(snian(l hack of the pectorals and the forwardly phuanl 
pt'lvie.s and ihost* parks adja(‘ent to tlu* anUH,''’ 

Having ht'fter hydroid material than Aleoek, Kranz and 
Stc'chow are Rur(‘ that what Aleucdv took for spore-Hin's are 
really very yonng hut wcll-devolopod medusm. The feeding 
polyps of this h} droid w(u*e much larger than in Alc(K‘k"s 
material. However, earcful examination led them to chissity 
their hydroid as Sti/lacfls nunoL 

Finally, Stcchow (1911), in his monograph on the various 
hydroids collected on the coast o£ Japan by Doflein, made a 
careful study of the one encrusting the fish. Ilis splendid 
illustration, reproduced herein as tig. 3 (PI. L), sh()W‘^ the 
fish with a narrow liaml of polyps on each side along the 
bases of both dorsal and anal fins, but the shoulder-regiou 
and those parts back of the pectorals and the forwardly- 
placed pelvic fins as far as the vent are most thickly covered. 
Also there are a few hydroids between tlic pectorals and the 
angle of the moutli, Steehow now classifies the hydroid as 
Podocoryne minoi^ and notes tliat the tentacles are somewhat 
reduced and occasionally absent. 

Tn all these specimens of Minous iliero is no evidence 

of parasitism. None of the zoophytes showed signs of 
degeneration and none of the fishes gave any evidence that 
their tissues were serving as food for the hydroids. The 
connection seems merely a symbiosis — a living together. 
However, in symbiosis generally speaking one expects to 
find that each party gains by the association* That this is 
true in respect to iliesc two organisms has been clearly put 
by Alcock above (1893). 

Pmyommus pugeten$is and Uypsagonus quadricornu. 

From the Western Pacific we now come to its (‘astern 
shore, whore in Puget 8oun(l another fish with an associated 
hydroid has been found. Heath (1910) relates that 

^‘During the past summer my friend ami colleague, 
Prof. E* C* Starks, dredged upwards of a hundred specimens 
of an agonid fish, Bypsagonus qvadrkornh, in Puget Sound, 
at a depth of approximately forty fathoms. The area over 
which the dt*edging extended was in the neighbourhood of 
Friday Hai^bdr and embraced an at^ of at least 200 square 
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miles where the bottom varied from sand to mud. Of the 37 
specimens preserved in the Stanford University collection ten 
of them are coated with a new species of hydroid, Perigonimus 
pugefens'ts. ... In every specimen the coelenterate was more 
abundant on the ventral surface of the body, especially in 
the axilla, and a luxuriant growth was usually found on the 
pectoral, ventral^ and^ to a less extent, on the anal and caudal 
fins. With one or two exceptions the polyps were much 
more sparsely distributed over the body and dorsal fins. In 
no case were they found on the head.’^ 

How much Heath’s fish differs from AlcocVs and 
Stechow’s may be seen on comparing his figure (reproduced 
herein as fig. 4) with the figures of these authors. It is 
fairly allowable that all the specimens of Minons captured 
showed a considerable protective resemblance to rocks 

Fig. 4. 



An Agon id fish, Hypsafjonas quadricornis, horn Puget Sound, beariug 
scattered colonies of Peri(jom7nus pugetensis. After Heath, 1910. 

covered with hydroids and seaweeds, but Heath calls 
attention to the fact tliat only about one-quarter of the 
specimens of Hypsagonus taken in Puget Sound were thus 
overgrown with the zoophyte. Furthermox'Cj of the 
numeifous specimens taken by the ^Albatross’ in the ocean 
outside of the sound and in Bering Sea, not one had the 
synabiont growing oii it. Again^ this fish is a bottom- 
dwellet, moving about over the ocean floor and 
currents whioh would bring food hydroidi whfch 

found more thickly studding the the fish* 

Hence the advantage of this as^eiation seems to be largely 
on the side of the zoophyte. 

With regard to the kind of association existing between 
the two animals, Heath states that ; — 

'‘As in other members of the genus, the hydrorhiza 
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a highly branched, frequently anastomosing system over the 
sni^ace of the fish, but so far as noticed this contact is 
purely superficial, there being no evidence of parasitism. 
And furthermore the presence of small entomostracans and 
nondescript organic remains in the gastric cavity of the 
hydi’atiths shows the feeding processes to be those of a non- 
parasitic species. 

In fig. 5 is shown, much magnified, a portion of a colony 
of this byclroid to illustrate Heath’s remarks. 


Fig. 5. 



Vortionn of the colonied hydroid, Terigmimm pugcfensis^ showinpf 
liydrorhiza, hydranths, and budding raoduflfo. After 11 oath, lt)10. 

Before leaving this case of association, it may be of 
interest to note that there are records of at least five other 
apeoi^ of Pengommm living attached to the tests of 
ascidian», tocmateceans>aud to the shells of living molluscs. 
Hence the trwusitiou to the habit in another species of living 
on a hottoiKi^dweiKug fieh is not a very violent one. The 
association hoireter, tmat or less accidental^ 
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whereas tliat between Stylactls mtnoi aucl Minous inermis 
seems to be obligate. 

Alleged Parasitism between Hydroids and Fishes. 

We now come to a consideration of those cases of associa- 
tion wliich the investigators, who have been so fortunate 
as to discover them, declare are instances of parasitism. 
Here it will be noted that the investigators present evi- 
dence that the hydroids are somewhat degenerate (generally 
in the structure of the feeding organ), or that the host shows 
some evidence of lesions at the point of attachment of the 
hydroids. Discussion of the accuracy of these allegations 
will be entered into in the coi\sideration of each case. 

Hydi'icthys mirus and Seriola zonata. 

In 1887, Dr. J. W. Fewkes published in ^ Nature ^ a 
preliminary note announcing the capture at Ne^wport, E.I. 
(U.S.A,), of a fish having an attached hydroid which he 
believed to be living parasitically on the fish. He found the 
presumed parasite to consist of a basal plate and two kinds 
of individual tubules arising from it — gonosomes and filiform 
bodies. Both of these bodies were destitute of tentacles, 
but the latter had each a terminal mouth. During the 
following year Fewkes published an extensive illustrated 
paper (1888 a), ‘‘ On Certain Medusae from New England/^ 
and among them the medusae budded off by this hydroid. 
In this paper he goes carefully into the matter in hand. 
We will let him speak for himself : — 

During the month of August of the past summer (1887) 
in the surface-fisliiiig carried on at the Newport Marine 
Laboratory, I captured a most interesting genus of parasitic 
hydroid [Hydrichthys 7mrus'], This genus and its peculiar 
life are undescribed as far as known. The mode of parasitic 
life is most extraordinary, and the modifications of its 
structure of an anomalous character, 

A small fish of the genus Seriola {S, zonaia^ Cuv.) was 
taken in a dip net at a time when the sea was quiet. (The 
Seriola was in company with two others. Neither of its 
companions, however, were affiliated with the parasites men- 
tioned above.) Upon the side of the body [fig. 6 herein] 
and near the anal opening of this fish a patch of reddish- 
colored bodies was noticed. The patch Was at first supposed 
to be a fungoid growth from a wound or abrasion of the 
body. A more careful examination of the supposed fungus 
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sliowcd me my error, and revealed the fact that it was an 
atiachcd animal with true hydroul affinities. The iisli \uth 
tlie attached hydroid was kept alive in an aquariniii for some 
time, and from the h} droid many niednsse of interesting 
relationship developed. Thousands of these mediism were 
raised.’^ 

Eewkes found this h} droid to be unusual not only in its 
habitat hut in its anatomy also, the latter being entirely 
different from any other hydrozoan known to him. Tic 
thought these modifieations of structure to he due in part at 
least to the attachment to the fish, and since the hydroid 
had never been found elsewhere than on the fish he believed 
that it “ may mean that we have in this genus a case cT 
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mivm, talven in the waters, Narragansett Bay, u.H.A. After 
Fewkea, i8b(». 


parasitism or possibly commensalism, and that this condition 
has rendered functionally useless or modified the form of 
certain structures commonly present in other hydroids, 
while it has increased in relative size and possibly importance 
other organs, especially those of reproduction and (liss<mii- 
nation of the young/' What these modifications are ho 
indicates (at least in part) in the next paragraph : — 

It was impossible to determine how much nourishment 
the hydroid Hydrichthys draws from the fish upon which it 
lives through the network of tubes from which the gonosomes 
and filiform bodies aris6. The absence of tentacles, or 
organs the function of which is the capture of food, would 
seem to deprive Hydricthyi of those means of capturing and 
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drawing food to the mouth which are almost universal 
among fixed hydroids. Possibly in its parasitic life the 
hydroid obtains its sustenance from the fish on the sides of 
whi{‘h it lives. 

Hie question whether the fish ultimately succumbs to 
the parasite is an interesting one, but one which cannot be 
definitely answered at present. The only specimen of 
Sn'iola captured nhich was infested by the hydroid appeared 
to be well and healthy and lived for a considerable time 
without exhibiting any inconvenience from the attached 
parasite. The muscles of the fisli, however, under the 
Miasal plate’ of the hydroid seemed somewhat wasted; 
and after the fish was killed, the shrinkage in its body walls 
seemed to indicate that the fish had not wholly enjoyed its 
strange companion.^^ 

Powkes’s figure is reproduced herein as fig. 6. The base 
of attachment of the hydroid was about three-fourths of an 
inch long and was a thin flat plate with ramifying tubes^ 
by means of which the colony is attached to the fish/"’ and 
from which the various organs of the colony extend outwards. 
He affirms that this plate is not peculiar to this hydroid but 
is such as is found in many other attached hydroids, being 
leathery and coriaceous, smooth above and below^ and devoid 
of any organs for absorption. However, it was so firmly 
attached to the fish that it was with difficulty broken away. 
I was obliged to cut it off, and witli the hydroid thus 
dissected portions of the body of the host were also ruptured.’^ 

This seems to make out a imetty strong case. There is 
here a certain degctieration in the feeding-organs of the 
liydroid — the lack of tentacles around the mouth of 
the hydraiiths — a very strong and firm attachment to the 
liost apparently amounting to a veritable anastomosis^ and 
an apparent weakening of the tissues of the host. However, 
one wonders how sucli a smooth leathery basal plate could 
have abstracted food-mat(‘rials from the scale-covered sides 
of the fish. There is no indication of any organs of 
absorption in the smooth basal plate. It is conceivable that 
wcr<i this plate scaled on a raw surface of tissue there might 
b(* a solution and absorption of the protoplasmic materials. 
Tlie strong attachment of the basal plate to the scales is 
ruerc'ly what it w'ould be were the hydroid seated on a pile 
or on a stonC'— merely a holdfast fixation. Had Fewkes cut 
sections and found an actual anastomosis of the tissues of the 
two animals, jiarasitiain would have been pretty conclusively 
shown. The wasted and shrunken condition of the body-» 
walls> while apparently an argument for parasitism, does not 
prove it. To the present writer the proof is lacking^ 
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It is to be regretted that Fewkes gives lio figure of the 
colony as a whole; basal plate and all. He docs giro a 
figure of the gonophore; which is reproduced herein as fig. 7. 
He also figures a filiform body in two views and a medusa- 
bud in section, but these are of no siguifioance Ikm’C and 
need not be reproduced. What is wanted in this councetiou 
is a section through a whole colony. 

Fewkes read a special communication ou this remarkable 


Fig. 7, 



A cluster of gonopKores of Ihidriohfhys separated fioui the basal 
plate Iw winch the whole colony is faateiaH on to its fish host. 
After FewkeS; 1886. 

find of his before the Boston Society of Natural History 
(18806), and it aroused so much interest that the entire 
ajHacli® ifm reproduced in England in the ‘ Annals and 
of History^ (1888 c)* Further, the 

aHidle bast three times in tho ^ear of its 

ori^nal (1,888), m noted in pay bibliography. 

Serials to the pi, mackerels, and with 
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regard to the common mackerel, Scomber scombrus^ Fewkes 
tells (1888 6 and 1888 c) an iiiteiesting story ^'vblch be bad 
heard from an Italian fisherman — that the Scypbozoaii 
medusa, Vellella, originates irom a bud on the head of the 
mackerel. The account is a propos just here since 
Hijdrichthys is, in point of fact, the nearest kno-wn ally of 
Velella among fixed Hydroids.'^^ These affinities between 
the two hydroids Fewkes has already shown, and they need 
not be gone into here. Our author states that this story 
bad already been recorded by Marcel de Serres and by 
Pagenstechcr. He gives no citation nor information beyond 
the bare statement. However, after much searching the 
citations were located and will now be given. 

In 1808 Serres described Velella, and in the course of his 
paper has the following highly interesting paragraph, which 
it seems well to quote in its entirety ; — 

Along the Mediterranean, this species is sometimes 
thrown ashore in such abundance that off the French coast, 
in the Midi, it forms a kind of blue streamer, even more 
remarkable because of its colour. It is found principally at 
those times when the mackerel {Scomber scombrus, Lin.) 
are most abundant — tliat is, during the months of May and 
September. The Mediterranean fishermen call this radiate 
Flou d^aou verat (flower of the mackerel) because of their 
belief that it lives on the head of this fish. 1 have not been 
able to make sure that this observation is exact ; it is, how- 
ever, odd, because of tiie size of the radiate in proportion to 
that of the fish on which it is said to be a parasite. It is 
impossible not to doubt the truth of this assertion consider- 
ably, in spite of the accord of the fishermen in regard to the 
manner in which this radiate lives. Columua reports that 
the Italian fishermen think the zoophyte springs from the 
ianthiue [la^ithina fragills, Lamarck), and it is possible that 
our own fishermen are no more accurate in regard to the 
habitat of Velella than are those of Italy in regard to its 
origin.^’ 

Pagenstechcr (1863) was collecting and studying marine 
inyertebratea at Cette in 1802 when he met Serres, then a 
professor at Montpellier, who had made his observations on 
Velella at Cette prior to 1808^ whero Pagenstecher more 
than a half-century later made his also. The latter offers, 
as an explanation for the belief of the fishermen cited by 
Serres, the facts that at the mackerel-catching season the 
fish and the Velellaa are found together in the nets, and 
the Velellas are not infrequently found clinging to the 
mackerel. This point as to the abundance o| V^klltk on 
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the shore at Cette at U )0 maeker(‘l-t*a((‘hiug season, 1 have 
been a])le to vci'ify in another writer whose observations 
covered quite a term of years. 

A })ossiI)Ie and an ('veu more probable explanation of the 
al)ove hit of folk-lore is to be found in the assoihation 
pnjviously reterr<‘(l to of various small lish(\s (and particularly 
ma(‘kerehlikc forms) with various S(‘yphonu‘(lusjc. And 
just liore itseeins w(‘ll toeorreid anoteiu “ Les Cmh'uteres” 
(part of the^Traitd d(' Zoolo^io Ooiuuvtc/ voh ii. part 2, 
Paris, 1901) of Yves I)elaj»;e and Mdgar n(h’onavd. On 
page 3G9 they say ‘‘ Cramhessa has been found fixed on the 
liead of tlie tcleostean fish No reference was 

given, but presently I ran down in Luuel (1883) what I 
believe to be the original account serving as a basis for the 
statement above. Luuel cites numerous accounts whennn 
it is alleged that large Seyphomedusie feed on small fishes 
and gives tlic following statement coneeriiiiig a (Utranx and 
a Crambesfia seat him from Mauritius in 1882, preserved in 
alcohol : — 

former of these animals \^Caranw'] was fixed by the 
greater part of its body in the apertures formed by the four 
columns which unite the stomach to the umbrella in the 
latter [CVamiem] . . . the fish only lodges itself in a natural 
cavity of the Medusa . . . This cavity is widened by tlie pro- 
longed use which the fish has made of it, but nevertheless 
the Crambessa is perfectly uninjured — an evident proof that 
the fish regards its associate as a place of refuge/^ 

Nudiclma monacanthi and Momcanthus iomentoifm. 

The next account of this extraordinary kind of alleged 
parasitism is Lloyd^s description (1^)0!^ of a Nudiclava 
growing on a filefish {Monacanthus), This fish with its 
attached hydroid was taken in a tow-net by the ‘ Investi- 
gator^ in the Andaman Soaiu 1897, but it was not examined 
until some ten years later. As may be seen from Lloyd’s 
figures (reproduced herein as fig. 8, A & B), fish and hydroid 
are small (the former only ISmra. — thrce-fourtlm of an inch 
— in actual length). The most marked characters of the 
hydroi<l were the large number of club-shaped hydranth-like 
bodies devoid of tentacles, and the basal plate attached to 
the skin of the fish and having the club-shaped bodies arising 
from it as shown herein as fig. 9. This basal plate consists 
of a labyi;iutbine system of irregular spaces and tubules/’ 

Lloyd^i titlo calfe the hydroid a parasite^ and the fact that 
the hydranths lack the teutacles, the food-procuring oi'gans, 
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argues for it. Furthermore, he states that in his specimeu 
the basal plate was so closely attached to the skin of the fish 
that in pulling it off “an outer layer of the fishes skin is 
often detached with it.” He cut sections of this, but his 
figure does not show any penafcration into the tough leathery 
skin of this Balistid fish. However, Lloyd compares his 
materials with Alcock’s and with Fewkes’s, and calls 
Stylactis and Hydrichthys parasites. But it will be recalled 
that while Fewkes thought that his material showed para- 


Lig. 8. 



sitism, Alcock claimed no more than commensalism for 
Stylactis, 

Now the final test of such a parasitism is the destruction 
of the skin of the fish under the basal plate of the hydranth 
and the absorption of the tissues as food by the hydroid. 
On tins point here are Lloyd’s own words 

‘^It seems from the following observations that the genua 
Nudiclam does not obtain sustenance from the fish to whie^i 
it is attached. It was previously mentioned that on reijaoving 
Ann, dk Mag, N, Mist* Ser. 10* VoL i^ 3 
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a portion of the colony an outer layer of the fishes skin was 
removed with it. Part of tl)is was separated from the 
liydroid and examined microscopically; it was found to be 
quite intact; there wm no sign of perforation by radical 
organs. In the absence of smdi special organs, it does not 
seem likely that the fish would be so accommodating as to 


Fig. 9, 



A mncli magnified portion of colony of Nudklara momranfM, allowing 
disc by which it is attnehed to the fish and the hydranths aiidgono- 
phores w^hich project from it. After Lloyd, 1907. 

diffuse nutriment, uncompelled, through its own skin into 
the tissues of the hydroid/^ 

Answering his. own question how this tentacleless hydroid 
eouU obtam food, Hoyd^ after a study of the well-developed 
double-layered cellular structure of the hydranths, concludes 
that each hydranth expands the mouth into the sliape of a 
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wide funnelj and that since there were about five hydranths 
in the colony, these mouths would altogether when stretched 
equal the area of the open mouth of the host-fish. This 
and the statement in the preceding paragraph being taken 
at their face values, one then wonders why Lloyd should 
have given his article the misleading title which heads it. 
The possible wide distension of the mouths in the search for 
food probably explains how the zoophyte feeds, and Fewkes’s 
hydroid also probably fed by the mouth at the apex of each 
filiform body — in one or more of which remains were 
observed of what was undoubtedly food-material. 

Parasitism or Hydroids on Eggs and on Fishes. 

Curiously enough, the first account of actual proven 
parasitism was not between hydroid and fish but between the 
hydroid and the eggs of a fish, and, most remarkable, 
between the hydroid and the eggs in the ovary of the fish, 

Polypodlam hydriforme in the Ovarian Eggs of 
Acipenser ruihenus. 

One of the earliest students of the embryology of the 
sturgeon was Filipp Vasilievich Ovsyannikov, and in 
the course of this work he made the discovery of a hydroid 
living parasitically in the ovarian eggs of the sterlet of the 
Volga, Early in 1872 he published a preliminary 
note on the parasite, which he described as forming a 
spiral stolon with numerous buds within the shell of the egg. 
After a short immersion of the eggs in the water, the shell 
bursts and sets free the parasite. Later in the same year, 
Ovsjaimikov published a fuller account, but so far as our 
interests herein are concerned it merely coufirms and some- 
what expands his preliminary account. The infected eggs 
were grey in colour, whereas normal sterlet eggs are dark 
like those of frogs. They were also somewhat larger than 
normal eggs, and many showed a black streak across the 
upper surface. The body-cavity of this hydroid, when set 
free, was at first filled with yolk, but this finally disappeared. 
From a study of these conditions Ovsjaunikov pronounced 
the liydrozoan to be a parasite on the sterlet egg during Uie 
early stages of its life-history. He concludes his communi- 
cation hy promising a fuller and more complete aiiicle. Of 
this, however, careful search ^as revealed no trace. 

The next worker on this phenomenon was 0. Grimm, one 
of Ovsyannikovas students, who in 1873 published an article 

3 * 
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in Baissian dealing with his studies on certain invertebrates. 
Ill this he confirms Ovsj^anuikov as to the presence of the 
parasitic organism in the egg of the sturgeon, but concludes 
that it is the larva of a planarian worm. Yet he figures a 
hydra- like animal whicli escapes from the eggs after 
spawning. Grimm adds nothing to our knowledge and 
need not detain us. 

Thirteen years went by before any further addition was 
made to our knowledge of this extraordinary phenomenon. 
Then, in 1885, XJssov published at Kasan, on the Volga, an 
article bearing the title ‘‘A new Form of Freshwater 
Coeleuterate.” His paper being in Russian was not easily 
available for other scientists, so Ussov translated it into 
German and published it anew in the ^ Morphologisches 
Jahrbuch^ in 1886, Here it attracted such widespread 
attention that it was again translated (this time into English) 
and published in ^ Annals and Magazine of Natoal History ’ 
late in the same year, and an abstract appeared in the 
‘ Journal of the Royal Microscopical Society^ for 1886. In 
this rather extensive article, Ussov says that it is more or 
less a preliminary one and tliat he is preparing a ^Garge 
memoir for publication later. This apparently never saw 
the light, at least I have been unable to find it in the 
bibliographies of Coelenterata. 

To this organism Ussov gave the name Polypodmn hydru 
forme — the many-footed, hydra-like animal, — by which it is 
known to-day. His investigations went rather fully into its 
parasitic life in the ovarian eggs of the sterlet and into its 
asexual method of reproduction, and very markedly advanced 
the knowledge of this peculiar parasite. The following data 
are taken from the English translation noted above. Both 
figures and text are very interesting. 

Remarkable to say, the parasite is found in the unspawned 
eggs in the ovary of the fish, and this Ussov attempts to 
show in his fig. 1 (no. 1 of my fig. 10, PI. I.). However, I 
am unable to make out any parasites in these ovarian eggs. 
But in nos. 2 and 3 of my fig. 10 (PI. L), Ussov portrays, 
much magnified^ two eggs with the parasite encircling the 
yolk; and in. no. 4 of my fig. 10, the hydroid organism 
itself, also greatly enlarged. The full-grown worm-like or 
stolon-shaped organism in natural size (i. at about the 
time of spawhiug of the sterlet’s eggs) measures about 
20 mm. long by about 0* 75 mm. broad, has neither mouth 
nor anus, and has all the buds strung along one side or 
margin. 

How 'the infection takes place Ussov did not find out, but 
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liis researches did show : (1) that the proportion of infected 
ovaries is low — about two out of ten ; (2) that the disease is 
somewhat dependent on the age of the fish, the ovaries of 
fishes of 50-70 cm. long are more often parasitized than 
those of 20-25 cm. ; (3) fishes that have lain in the boats for 
some time are more parasitized than freshly caught speci- 
mens ; (4) ovaries with bright-coloured yolks have most 
parasites, while in those having fatty yolks the parasites 
die quickly ; (5) that fishes from the lower Volga are more 
infected than those around Kasan ; and (6) that the disease 
is most abundant and virulent from August until January, 
or slightly longer. It should be noted just here, before 
leaving the subject, that the light colour of the eggs depends 
not so much on their age as upon individual peculiarities of 
the sturgeon. 

Ordinarily one does not find anything particularly notice- 
able either in ovary or eggs, because the parasite is inside 
the ovarian egg and in the early stages the long, worm-like 
stolon is immobile and almost invisible. The ovaries of the 
sterlet ripen in April-May and the parasites are also then 
well developed, consequently not infrequently the egg-shell, 
stretched by the growth of the parasite, breaks, and parasite 
and yolk fall into the lumen of the ovary. However, if the 
infected eggs (from 3 to 4 mm. in diameter) are spawned 
with their shells intact, it is found that such eggs are 
slightly larger (by 1 or 2 mm.) than the normal uninfected 
eggs, and if examined carefully a white spiral coil with 
swollen wavy walls will be found to run all over the egg just 
underneath the shell, through which it is visible (see nos. 2 
and 3 of fig. 10, PL I.). 

If the shells of infected eggs burst while the eggs are in 
the ovary, tho parasites die ; and even if these unripe eggs 
are extruded into the water and their shells burst or are 
opened, the parasites die. Water, which is so necessary for 
their later life and development, is absolutely fatal in their 
earlier stages. In early stages the spiral turns of the worm- 
like parasite follow the long axis of the egg of the fish as 
may be seen in nos. 2 and 3 o£ fig. 10 (PI. I.), no. 3 being 
a polar view of the egg. Further, it should be noted that 
the parasites are found in well-<leveloped eggs only, never in 
immature ones. 

The proofs of parasitism in this phenomenon are : — first, 
the presence within the egg-shell of the alien organism (the 
vermiform hydroid) ; secondly, the fact (according to TJssov) 
that the ectodermal cells of this, which are in contact with 
the yolk of the egg, are filled with yolk- bodies which have 



38 Mr. E. W. Giulgt^r on Assoriation bctu'cen 

been taken in by these cells without any breaking up ; anch 
finally^ there is the added proot that ‘G . . the process of 
nutrition^ which is more and more actively carried on during 
the growth of the . . . buds, is performed exclusively by the 
ectodermal cells of the buds, the vitellus of the ovum whicli 
is energetically incepted by the latter, penetrating tlirougli 
the enciodennal cells into the bud-eavity wliere it collects in 
the form of reserve nutritive material for the later 
nourishment of the animal. If egg and parasite are undis- 
turbed this process goes on xintil all the yolk has been 
absorbed by the parasite and there is nothing left witliin the 
shell hut a brown excretory product given off by the parasite. 
All this time the buds with their tentacles are growing, and 
Ussov expressly says of the latter that they grow from 
without inwards into the cavity of the bud, in the fashion of 
inverted glove-fingers.’^ This may be seen in no. 6 of my 
fig. 11 (PI. IL), wliere tbe bases of the tentacles show up as 
black dots on the outer ends of the buds. 

At about this stage spawning takes place;, and the friction 
set up during this process, aided by tbe growth of the 
hydroid with its well-developed buds, generally causes 
the shells of the infected eggs to burst, and the parasites to 
be set free in the water which is now vitally necessary for 
their life. Generally, wdthin twenty-four hours after 
extrusion into the water, the hydroid breaks up into thirty- 
two pieces corresponding to the thirty-two buds. If, 
however, the shells burst while the eggs are still in the 
ovarian sac, the parasites inevitably die* 

Pig. 11 (PI. II.), copied from IJssov, shows two stages in 
the development of the stolon with its buds, taken from a 
sterlet egg at about the stage of spawning. Ussov^s no. 5 
represents a stolon with well-developed buds having the 
tentacles on the inside. No. 6 shows the buds much 
enlarged ; the dark points ai’e the bases of the tentacles. 
No. 7 shows the stoloii with everted buds and tentacles* 
This latter would certainly seem to be a colonied form. 

The later history of Polypodium is very complex and is 
of no particular interest just here. Ussov conjectures that 
there is a sexual stage or generation giving rise to a planula 
which penetrates the genital orifice and ovary of tbe sterlet 
and finally enters an egg, presumably through the micropylc 
in the egg-shell, there to begin the process of development 
which has been described. 

Twenty-three years elapsed before any further work w^as 
done on Polypodium, and then there was great activity in 
its study — chiefly along morphological lines. This work was 
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done by three Russians, of whom Lipin was the chief. Him 
we will consider later. Of the others, Dershawin (1910), 
working at Astrachan, at the head of the Volga delta, found 
two free-living, medusa-like forms of Polypodium at a depth 
of fourteen metres in one of the tributaries of the Volga. 
In 1911 and 1912 he found a considerable number in the 
same spot. Dershawiii points out that these free-living 
forms must have been three months old — the oldest ever 
found at that time. 

Behning (1913), the other investigator referred to, dredged 
in July in the side-streams of the Volga near Saratov^ and 
caught several free-living forms of Polypodium. He also 
captured a number of sturgeons from 1*5 cm. long up — this 
latter stage being about two and a half weeks old. From 
these data he leans to the conclusion that the sturgeons 
become infected while relatively young. 

Lastly, we come to the man who has most carefully and 
extensively studied Polypodium, unfortunately for us not so 
much as a parasite as from the standpoint of embryology 
and morphology mainly. In the first of his extensive series 
of papers (1909) Lipin, from studies at Rasau, confirms the 
observations of Ovsyannikov and Ussov as to the parasitic 
stolon found in the eggs of the sterlet just before spawning. 
He finds the same differences in size and colour between 
uninfected eggs and those having the spirally wound stolon 
surrounding the yolk as had pi'eviously been reported. This 
stolon he found plainly visible under the microscope. He 
confirms Ussov that the mouthless and anusless stolon forms 
buds, and that these buds have tentacles inside of them. 
But, in contradiction of Ussov, he finds the endoderm 
forming the outside layer of the organism and hence bathed 
in the yolk of the sterlet egg. He finds also that no yolk is 
taken into the ectoderm cells, but that about the time of 
spawning the polyps become everted and their food-cavities 
are filled with the egg-yolk upon which they live until they 
become fully separated from each other, adult, and free- 
living. 

It is a most extraordinary fact that the germ-layers in the 
buds and stolon are in x'eversed position — z. e,, endoderm 
outside. For the buds this abnormal condition is set straight 
when the polyp-buds burst out. This is done in the 
following fashion : as the buds develop, their tentacles grow 
down through the basal part of the bud and produce an 
outpushing on the side of the stolon away from the hud. 
The swollen part breaks and, through the split, the bud 
pushes out, turning itself inside out as it, does so, thus 
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bringing tbe former inside-lying ectoderm to the outside 
of the polyp-bud. During* this process the cavity of the 
everting bud becomes mechanically filled with the yolk of 
the sterlet egg, and the endoderm is still bathed with food- 
material. About this time spawning takes place, the stolon 
is set free in the water, and the polyp-buds break away each 
to begin its free life, but for the time being well supplied 
with food. 

In 1910 a&c b and in 1911 a, Lipin published, in Russian, 
three papers giving certain results which he had attained in 
his work on Polypodium. These will be found listed in the 
bibliography, but since their data is obviously included in 
the paper next to be referred to no attempt has been made 
to translate them. 

In 1911, Lipin published in German a second very 
extensive paper in which he brought together all his 
observations and conclusions concerning the structure and 
way of living of this elsewhere unknown Coelenterate. This 
paper was based on a larger amount of material than he had 
had before, but that part of it of interest to us here may be 
quickly summarized. He finds that the buds are not fixed 
at thirty-two as Ussov thought, but vary in number from 
sixteen to sixty-four (the latter number being found in 
several specimens). Tliese are all on the same side of the 
stolon, .and as they become depressed inwardly they put 
pressure on the wall of the stolon opposite them. This 
splits longitudinally, and it and the buds all turn inside out 
and the cavities of stolon and buds become filled with yolk. 
The longitudinal slit then heals and the buds and stolon 
have the germ-layers in their normal position— ectoderm 
outside, endoderm inside. 

After spawning takes place, Polypodixm bursts the egg- 
shell, and takes up its free life in the water. Then tlie 
stolon with its buds breaks up, not regularly as Ussov 
thought, but in parts with varying numbers of buds. These 
parts break up finally into individual free-living hydroids 
with twelve tentacles. This process is very complicated, 
ai)ound8 with variations, and need not be entered into hero. 
Mnally, Lipin concludes that stolon and buds form not an 
individual but a colony. 

In the meantime, Lipin devoted himself to the search for 
younger stages of the parasite in the egg and older stages 
living free in the Volga. And while working at Saratov in 
November 1910, he found younger stages parasitic in eggs 
in unripe ovaries, but he gives (1911 c) no figures and his 
descriptions are not clear. In only one of the sterlet ovaries 
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investigated did he find infected eggs — and only two of 
these. They were larger than healthy eggs and their 
contents were clearly divided into two parts : one of a yellow 
colour, the healthy yolk ; the other containing the parasite, 
light grey in colour and semi-transparent. The parasites 
turned out of the eggs showed up as two lumpy objects with 
uneven surfaces, one being somewhat elongated. The fixing 
and preserving agents used acted poorly, but when the 
parasites were sectioned, Lipin found that in this stage they 
have the germ-layers in normal position — i. e., ectoderm out- 
side. He was unable, however, to offer any explanation as 
to how the reversed condition (endoderm on the outside of 
buds and stolon, ectoderm inside) came about. Lipin does 
not speak oF either mouth or anus in this stage, and both 
ai'e absent later, hence one is at a loss to understand how^ 
this reversal could take place. However, he emphatically 
states that the germ-layers are in their normal position. 

In 1915 Lipin again published a very large paper, also in 
Russian, dealing with the adult form, with the phylogeny 
and systematic position of Polypodium,, In this he says 
that he found the gonads and what he took to be an embryo 
in the oldest stages. He came to the conclusion that 
Polypodium belongs to the Scyphomediisae and that it is 
near to Paraphyllina found in the Mediterranean. It is 
greatly to be regretted that this extensive paper has no 
resume in French or German. 

In his material described in 1915, Lipin had adult speci- 
mens with ripe gonads. In 1932 he discusses their number 
and position and the fact that they can disappear and be re- 
developed in different places and numbers, but apparently 
since this date he has published nothing on Polypodium^ and 
the questions as to its method of sexual reproduction and to 
us the consequent one of greatest interest of how the ovarian 
eggs of Acipenser ruthenus become infected, are as yet 
unsolved. It is greatly to be hoped that Lipin, who has 
made Polypodkm his particular field of investigation, may 
persevere until he has solved the enigma. 

Hydrickthys boycei on various Fishes. 

In a preceding section I have considered at some length 
the pi'esumed parasitism of Hydrickthys mirus on Seriola 
zonata, and after careful study of the account given by 
Fewkes (1886) have been forced to return at best the Scotch 
verdict Hot proven.’^ Now, however, we will study a case 
of proven parasitism by a hydroid of the same genus found 
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ill the waters of Durban Bay, South Africa. This is 
reported by Dr. Ernest Warren (1916), Director of the 
Natal Museum, from preserved material, which, however, 
was examined alive by Messrs. E. C, Chubb and David 
Boyce of the Durban Museum. Mr. Boyce discovered the 
first parasitized fish, and indeed kept it and other specimens 
under observation for some time iu an acpiarium. 

Here are the facts about this reinarkalile find : — 

^‘^The first specimen obtained was found attached to the 
dorsal fin of a small fish about three-fourths of an inch 
in length. The colony appeared as a small cluster of indi- 
viduals forming a somewhat conspicuous reddish mass about 
12 square millimetres in area and 2‘5 mm. in height. Sub- 
sequently about a dozen colonies of varying sizes were 
collected. They wmre attached to various parts of the fish : 
the surface of different fins, the sides of the body, the dorsal 
surface of the head, and the caudal portion of the body. 

At least three species of fishes were attacked. One 
young specimen of a certain species of the Glyphidodontidse 
was found infested, but the majority of the material was 
obtained from young specimens of a species of Mvgil ; and 
the fish locally known as the ‘silver’ (Ambassis natalensis^ 
Gilchr. & Thomp.) ^vas also attacked.’-’ 

Each colony ofhydroids, much transformed by its parasitic 
habit of life, consists, as may be seen from fig. 12, of a basal 
plate-like hydrorhiza bearing bydranths and gonostyles* 
This kregularly-lobed structure is firmly attached to the 
surface of the body of a fish or to a fin as shown in 
the figure, but it possesses no tubes of any kind. The plate 
grows at the edges, which gradually extend out over the 
surface parasitized. Sections show that this basal plate 
sends into the body of the fish haustoria-like prolongations 
covered with columnar epithelial cells possessing processes 
which penetrate between the cells in the tissues of the host 
and actually absorb them. 

These details ai’e shown in an enlarged figure of such a 
section figured by Warren on pi. xxvii., which is reproduced 
herein as fig, 13 (PI, II,). This figure absolutely establishes 
the fact of parasitism, for on the left one of the haustoria 
has penetrated a blood-vessel and the corpuscles are being 
drawn up into the cavity of the basal plate. 

One of the essential proofs of parasitism has been given 
— that of an intimate physical connection of parasite to host 
by haustoria,- — ^but Warren brings foi^ward additional proofs. 
The bydranths have no tentacles for catching prey, and 
food in the form of captured .prey has never been seen in 
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the digestive cavity of the liydranths.’^ However, since the 
mouth of each hydrautli is capable o£ considerable distension, 
some floating food may be captured and taken in^ but its 
chief food-supply undoubtedly comes from its host. As to 
this, it seems best to let Warren speak, his remarks being 
understood as based on the evidence of his sections. He 
writes that : — 

‘‘ Tlie polyp is capable of bending down to the surface of 
the fish and of forcing its widely opened and rellexed mouth 


Fi}4‘. 12. 



Hydnchthys miruSj a colonied by droid growing on the caudal fin of a 
Teleokean fish from Durban Bay, South Africa. H is the plate-like 
hydrorhi:sa ; k., the hydrautlis j h,y , hydrauths bearing medusae ; 

hydranths sucking blood; massive upgrowth bearing 

clusters ot‘ medusae. After Warren, 1916. 

into the injured tissues, and there tapping the blood-vessels. 
The blood is sucked into the digestive cavity in considerable 
quantities. In one case a large mass of connective tissue 
had been similarly engulfed. It is perhaps doubtful whether 
the hydranth is capable of penetrating the uninjured 
epidermis of the fish. In all the cases observed the 
hydranth had pushed itself into subcutaneous tissue from 
which the adjacent epidermis had been removed by the basal 
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plate. It is probable that the basal plate is capable of 
contracting away from the place where a hydranth is about 
to dip down into the tissues. The blood-corpuscles of the 
fish may be found in the coelenteron of any part of 
the hydroid. The hydroid is thus very effectively nourished^ 
for not only is there an ample supply of plasma, but the 
red corpuscles themselves appear to be digested to a certain 
extent^ since some of those w^hich lie in the coelenteron seem 
to be shidvelled and disintegrated ; also, the endoderm cells 
are capable of ingesting the corpuscles. In this connection 
it may be noticed that definite spaces in which lymph must 
be collected frequently occur between the basal plate and 
the dermis of the fish, and it is clear that this fluid could be 
readily absorbed by the inner ectoderm of the basal plate.'” 

This leaves no doubt as to the parasitic manner of life of 
this hydroid. Warren has absolutely and unequivocally 
proved his case. He refers to Fewkes^s find of Hydrichtkys 
minis on Seriola zonata and of its supposed parasitism, and 
thinks it extremely probable that it gets its nourishment in 
the same manner as does his //. boycei. And it must be 
confessed that his evidence does lend great credence to 
Fewkes^s conjecture. However, the South African parasite 
does not seem to tend to cover the whole fish nor to produce 
death in its host, according to the observations of Mr. Chubb 
and Mr. Boyce. No dead fishes with the hydroid on them 
were ever found, but fishes with scars on their sides and 
with hypertrophied fins having attached fragments of the 
hydroid were collected, and at least one fish was seen to free 
itself of its hydroid by jerking motions. Hence it would 
seem that at a certain stage, probably when it has produced 
medusae, the parasite either dies or its hold becomes so 
relaxed that it can be shaken off by the fish. This fact is, 
indeed, quite as remarkable as is the fact of parasitism. 

KesumiS. 

1. There is a symbiosis between Sei'tuJaria opercxdata and 
Bqnuhs acanthias^ and between Sey^alia lendiyeru and Hippo- 
campus ramulosUrS — there being but a single case reported 
for each pair of organisms. It is probable that these 
associations are entirely accidental. 

2. Of Siylactis minoi and Minous inermis^ no fewer than 
twenty-nine specimens of the fish (presumably all ever 
taken) wherever found — and they have been taken from five 
widely distant stations on both coasts of India, and from 
Japan — were infested with the hy4roid. Furthermore, so 
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far as known, this particular bydroid has never been found 
save on this particular fish (inermis). These facts would 
seem to indicate that this is a purposive or obligate 
symbiosis. 

3. About one hundred specimens of Hypsagonus quadri- 
cornis were taken in Puget Sound. Thirty-seven of these 
were preserved, and ten of them were found to be sparsely 
covered with Perigonimns pugetensis. Other specimens of 
the fish taken outside Puget Sound and in Behring Sea all 
lacked the hydroid. Consideration of all these facts leads 
to the conclusion that the association is symbiotic and more 
or less accidental. 

4. One case has been presented of Hydrichthys mirus 
attached to Seriola zonata in Narragansett Bay. Parasitism 
is alleged, but the proofs offered, that there was some apparent 
degeneration on the part of the hydroid and some slight 
evidence of wasting away of the muscles of the fish at the 
point of attachment, are at best inconclusive, there being no 
evidence from sections presented to show actual anastomosis 
of the tissues of the two organisms. From the evidence 
presented one must conclude that this is only a case of 
symbiosis. 

5. One case is known of the attachment of a Nudiclava 
to a fish, Monacanthus j from the Andaman Sea. Parasitism 
is alleged in the title of the paper, but disclaimed in the 
text, since, iu sections cut through the basal plate and the 
skin to which it was attached, such was not proven. 
Furthermore, the finding of food in the hydranths discounts 
the idea of parasitism. This case also must be classed as a 
symbiosis. 

6. True parasitism has been repeatedly shown to exist 
between an aberrant hydroid, Polypodium hydriforme^ and 
the ovarian eggs of the Volga sterlet, Acipenser ruthenus. 
This has been definitely established by the work of four 
investigators, extending in time from 1873 to 1932 — a half 
century. Except in its earliest stages, Poly podium has the 
nutritive cell-layer of its stolon, the endoderm, on the 
outside bathed in the egg-yolk. Later this becomes 
inverted and a large amount of yolk is carried into the 
common cavity. The egg is used up in nourishing the para- 
site. 

7. True parasitism has been shown between Hydrichthys 
ioycei and numerous individuals of three species of fishes — 
Ambassis naialensis, Mugil sp., and an undetermined fish 
belonging to the GlyphiBodontidse — in Durban Bay, South 
Africa. The parasites w^ere attached to various parts of the 



46 Mr. E. W. Gudger on Association between 

fishes, especially the fins. At the points of attachment, 
haustoria were sent down into flesh and into blood-vessels, 
and by means of these the parasite fed on the tissues of its 
host. Furthermore, on none of the h}dranths were tentacles 
ever found, nor was any food ever found in them. Strange 
to say, the parasite never covers any large area of the fish, 
and apparently presently drops oft' leaving a scar behind. 
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EXPLANATION OF THE PLATES. 

Plate I. 

Fig, 1. An Indian Scorpsanoid fish, Minoiis tnennis, with its coat of 
symbiotic polyps— minoi. After Alcock, 1902. 

Fig. 3. Minous inennis heavily coated with Stykctis minoi, from Sagami 
Bay, east coast of Japan. After Stechow, 1911. 

Fig, 10. No. 1, tip of ovary of Acipenser rutkenus from the Volga 
showing eggs infected with the hydroid Folypodium hjdri- 
forme. Nos. 2 and 8, individual eggs showing the worm-like 
hydroid coiled around and in the yolk. No. 4, the hydroid 
taken from an egg and partly uncoiled— youngest stage. 
After XJssov, 1886. 


Plate IL 

Fig, 11, No. 5, stolon of Folypodium from egg and showing the 

well-developed club-shaped buds. No, 6, an enlarged drawing 
of a group of buds ; the dark spots on the buds show the bases 
of the tentacles growing inside the bud* No. 7, a stolon with 
everted buds, the eversion having brought the tentacles to the 
outside. After Ussov, 1886. 

Fig. 13. Much enlarged vertical section of Bydrichthys boycei through a 
gonostyle (?) :— the basal plate and the tissues of the 
flshj ks,, hydranth sucking blood; ep., epidermis of fish; 
ko,, baustorium ; 5,, scale ; lymph space ; ec,p., ectoderm 
pit ; dX, dead connective tissue of fish ; my,, mycelium of a 
fungus found in coelenteron of a genostyle. After Warren, 
1916. 
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III. — Notes 071 the Bronte idae [=Goldiid0e]. 

Bj F. E. CowpEB Eeed, Sc.D., F.G.S. 

It is generally recognised that by the strict rules of priority the 
name Goldins^ De Koninck, 1841, should be substituted for the 
name JBronteus^ Goldfuss, 1843, the latter having been given in 
place of the earlier name B7'07ites, Goldfuss, 1839, when its founder 
discovered that this was pre-occupied. But the name Brontetis is 
so firmly implanted in geological literature and is still so widely 
employed that the change seems undesirable and unnecessary, 
though Eaymond ( t , p. 5; la, p. 720), Bassler (2, p. 558), and 
other American geologists have adopted the names Ooldius and 
Golcliidss for the genus and family respectively. Most English 
andEuropean geologists still use the names <92^5 and Bronteidse, 

and amongst the latest to do so is Warburg (3, p. 141). In 
Australia also the same custom mostly persists (25, 26, 27, 28), 

Eecently it has been proposed to make another change, the 
Richters (4, pp. 239-243; 4 it, p. 116) maintaining that Pusch’s 
name Scutellum (5, p. 119 ; 5 a, t. xiv. fig. 5) has priority of all, 
having been applied in 1838 to the Devonian tiilobite 8. costafnniy 
Pusch {=^B7^onteus g7'anulatu$, Goldf., pars, 1843). In addition 
to the confusion which would be introduced by such a change, there 
is a danger of the name being confounded with BeuteUa^ Lamarck, 
1816, a genus of Echinoids, and it is not proposed to follow 
theRichters’ proposals, although Kegel (6, p. 22) has recently done 
so in describing the trilobites from the Lower Devonian near Giessen, 
But the retention here of the old widely used name Bf'onteus 
is more for the sake of convenience than a matter of principle. 

According to Raymond {la^ p. 720), there are three genera in 
the famity Bronteidse [Goldiidse] — B7'07iteus [^Qoldius\ Goldf., 
Thysanopeltis^ Corda, and B7^onteopsis, Richolson & Etheridge. 
The name Thysanopeltis. however, has not been generally accepted 
in a generic or even subgeneric sense, the species attributed to it 
being usually put with B>ronfeus, Barrande (7, p. 843, pi. xlvii. 
figs. 6-12). Novak (8, p. 36, t. iii. figs. 10-16) did not 
recognise it, though Gmuch (9, p. 151, t. xlvii. fig. 1) and Richter 
(10, p. 91) have more recently done so. 

The genus Bronteopsis may possibly be referable to another 
family and is discussed below independently. 

B 7*011 tens itself is usually considered to form a remarkably 
homogeneous group of species and not to be capable of satisfactory 
subdivision, and to this opinion Clarke (i i, p. 725) and most others 
have subscribed. But in nearly every case it bas befen the pygidium 
alone by which any system of classification has been attempted, 
and the characters of the head-shield and especially of the glabella 
have been neglected. The thorax is not generally available, most 
species having been founded on isolated pygidia or head-shield?, 
but when it has been found there are differences present amongst 

Ann* Kie Nag. N. Utsf. Ser, 10. FoZ. i, 4 
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the speeies which indicate that it has also followed various lines 
of development. 

The delinition of the genus Bronieus given by Hall (12, p. xxvi) 
in 1888, which is much fuller than usual in palaeontological treatises, 
is as follows : — Body broadly oval Cephalon soniicircnlar with 
sharp often somewhat produced gcnal angles. Glabella closely ap- 
pressed to the checks, broad anteriorly and extending to the Ivontal 
margin. Lateral furrows indistinct or obsolete. The facial sutures 
begin on the posterior margin, and in front of the eyes run parallel to 
the margin of the glahella, being continuous on the frontal margin 
Eyes lunate, homocorneal, and situated somewhat posteriorly. 
Thorax slightly larger than the cephalon and composed of ten 
segments, which upon the pleurae are simple and sharply pointed. 
Pygidium very large, depressed convex, parabolic in outline with a 
very short subtriangular axis. The pleurae [=lateral lobes] bear 
7 or 8 simple ribs armnged on each side of a larger median simple 
or compound rib.” 

This definition is not quite satisfactory or correct, for in B, lu^ 
natvs and other Ordovician species there are only six ribs on each side 
of the median rib on the pygidium, and the pygidium may be either 
flattened or strongly convex as in B. campanifer. The glabella 
also does not always extend to the frontal margin (e.g., B, planus, 
Corda. 

Barrande (7, 829-890; y a, pp. 121-137), who entered into a 
detailed description of many Bohemian species of the genus, gave 
a diffuse diagnosis of the generic characters, but pointed out the 
considerable variations in the pygidial and cephalic chamcters. 

To certain features of the head-shield attention has recently 
been called by Henriksen (13, pp. 17, 18) in discussing the seg- 
mentation of the head of trilobites. The “ marginal suture ” 
which joins the anterior branches of the facial sutures and runs 
in front of the glabella separates in B. planus, Corda, a well- 
developed preglabellar area on the upper smTace from the rostrum 
(=epistome), which is very large in most of the species and lies 
on the lower suifface of the head-shield. But in B, campanifer, 
Bejri'., the inflation of the glabella is excessive and it falls forward 
beyond the original border and extends to the limit of the epistome. 
The sutures bounding the epistome on each side and cutting it off 
from the doublure of the free-cheeks are regarded by Henriksen as 
the anterior continuations of the facial sSutures, whereas Hall in his 
definition(quoted above) calls the ‘‘marginal suture’’ the “conjoint 
facial sutures,” and does not regard it as a separate ti*ansverse 
suture or “ splitting line.” 

Eicbter (10 rt, pp. 97-101, figs. 25-28) has pointed out that 
there are two chief types of external form in the genus Bronieus, 

, One of which is flattened and the other convex and swollen, and 

* This is only ^rroot if we regard the sutures bounding the epistome on 
each side to be independent structures, and not the anterior oontiniiation of 
facial sutures as Henriksen (see below) maintains. 
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that differences in the characters o£ the head and pjgidium are 
associated with these types, which represent two divergent attempts 
at solving the difficulty of strengthening and stiffening the body. 
The flattened tj^pe is exemplified by JB. palifer, Reyr., in which the 
head and pygidium are extended more or less horizontally without 
any marked coiiAexity, the glabella and pygidial axis are strongly 
farrowed, and there are strong radial ribs on the uiiper and lower 
surfaces of the pygidium. The other type is exemplified by 
JB. campanifer, Beyr., in which the head and pygidium are strongly 
conv^ex, each forming a uniform dome; the glabella and pygidial 
axis are devoid of furrows and the axial furrows of the latter are 
weak, while the radial ribs are scarcely marked and, indeed, often 
disappear towards the middle of the pygidium. Moreover, the 
shell is thin in the flattened forms but thick in the vaulted forms. 
The pygidial doublure also differs in the two types , in the flattened 
form it is broad and extends inwards almost to the axis, whereas in 
the vaulted type it is narrower and limited to the outer third. 
E-ichter ascribes the development of these two types of structure 
to adaptation to environment and to he functional in character, 
being different methods devised to meet similar (?) dangers, and 
both being directed to the sti*engthening of the body and carapace. 

pal if er type is represented by many species in Bohemia on all 
horizons from E to G, and in the Middle Devonian of the Eifel by 
such species as JB. costatus, Puscb, 'bMiB.alutaceus, Goldf., possesses 
a gi’eater tendency to convexity and the ribs are therefore less strong 
and the furrows reduced. In Scandinavia the palifer type seems 
to be only represented amongst the Siliuian species. With regard 
to the subgenera of JBronteus, Richter considers the palifer type 
to be typical of Goldins \p=^Brontens auctt.] and the subgenenc 
type is G. fiahellifer. The campanifer type was termed 
Baralejums by Corda, 1847, who united the species dormitzeri and 
campanife^' under this name, but the latter species may he regarded 
as the suhgenotype. 

The question of suhgeneric divisions and designations is, however, 
discussed later in the present paper. 

The whole genus Bronteus [= Goldius\, sens, ext., which has 
for its genotype, according to the Richters (4, pp. 239-243 ; 
4 p. 117, t. vii. figs. 18-23), Bcutellum eostatum, Pusch 
[=J5. pranulatns, Goldf.] (though most authors, including 
Bassler (2, p. 558), have quoted B. flahellifer, Goldf.), is most 
abundantly developed and differentiated in the Devonian, but 
ranges up from the Ordovician. It occurs in Europe, Asia, 
Austmlia, and America. 

The earliest British representatives are B. craiffensis, Reed 
(14, p. 89, pL xii. figs. 12, 13), and B, gray Reed (14, p. 90, 
pi. xii. fig. 14), both from the Stincbar Limestone (Lower 
Ordovician) of Gh'van. B. hiber7iicus,Vort\, (15, p. 270, pi. v. 
fig. 8 &), is an allied species from the Ordovician of Noiffhern 

Ireland, and is closely related to B, laiicttudcii Wahl. (1 6, p, 34, t. iii. 
figs. 9-11; 3, p. 141, pL iii. figs, 3-15), horn Northeni Europe 
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(Upper Ordovician). In none of the British species is the head- 
shield known, all the species being founded on pygidia. In North 
America we have the well-known B. liinatm^ Billings (17, p. 188, 
fig. 187 ; 1 5, p. 82, pi. i. fig. 8), of the Trenton period. In all 
these there are only six pairs of ribs ” and a single postaxial piece 
(which may or may not be furrowed) on the pygidium. The axis 
is always simple and not trilobed, but may have one or two rings 
on its anterior end. The pygidium of B. lunatus is very similar 
to that of B. laticandat as Warburg (op. cit.) has remarked. 

The only English Silurian species of the genus which has been 
described is B. signatu&i Phill. * (18, p. 131, pL Ivii. fig. 255), from 
the Wenlock Limestone of Dudley. This is not the same as the 
later- established B. ^ignMuSy Goldf. (19, p. 550, t. v. fig. 4, t. vL 
fig. 7), of the European Devonian, and, as Phillips’s specific name 
has priority, another designation must be found for the Devonian 
form if it is separable from other species. Phillips’s species was 
founded on a pygidium having a ti’ilobed axis with two rings on it 
and seven ‘‘ ribs ” on each side of the median postaxial rib,” which 
is simple. 

In the Girvan district there is the species B. aiidersoni^ Nich. 
Si Eth. (14, p. 87, pi, xixi. figs. 8-11), from beds equivalent to 
the Llandovery and Tarannon, which is completely known and has 
been described in detail. The pygidium has likewise seven pairs 
of ‘^ribs” on each side of a median simple postaxial ‘^rib,” but the 
axis which is faintly trilobed shows signs of segmentation by 7-8 
transverse wrinkles. This species has been recorded also by Toll 
(20, p. 39, t. iii. fig. 5) from the New Siberian Islands, but we 
may question his identification. The structure of the head-shield 
and. the relations of this species will be discussed later. No other 
British Silurian member of the genus has been described. 

In Europe the chief region in which the genus was developed in 
Silurian times is Bohemia, and Barrande has described many species 
from Etage E, which comprise several more or less distinct types 
of structure, though all of them have in the pygidium seven pairs 
of ribs on each side of a single or bifurcated median postaxial piece. 
Different tyj>es are represented by B. ‘planus, Corda (7, p. 863, 
pi. xlii. figs. 34, 35, pi. xlviii. figs. 1-8), B, haidmgeri, Barr, (7, 
p. 875, pi. xlvi, figs. 32-39), and B, partsclii, Barr. (7, p. 870, 
pi. xlvi. figs. 19-31 [F23]). 

In the Scandinavian region we have B, pi aty acting Ang. (21, 
p. 57, t. xxxii. fig. 3 j 22, p. 86, t. xiv. figs. 1-3, t. xvi. fig. 21); 
B, pohjactin, Ang, (22, p, 87, t. xiv. figs. 4~6) ; J9. irrad/ans, 
Lindstr. (22, p. 88, t. xiv. fig. 7); JB. unibonatus, Lindstr. (22, 
p. 89, t. xiv. figs. 15, 16) ; B. crehristriafus, Lindstr. (22, p. 89, 
t rri. figs. 22, 23) ; B, estoiiicus, Schmidt ( 1 6, p. 36, t. iii. figs. 1-7) ; 
and B, marklim, Ang. (16, p. 38, t. iii. fig. 8). All of these have 
seven pah’s of ribs on each side of the postaxial rib of the pygidium. 

* Woodward in 1877, Oat. Brit. Fobs. Omst. Brii. Mm. p. U7, erroneously 
referred fiiie species to B- 
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In America several species ai^e known from the Niagaran 
and Clinton formations, and Bassler ( 2 , p. 559) records the 
following ; — 

Uronteus ^^Grol(Liui\ acamas (Hall), ^iagaran. 

[ J aquilonaris, (Whiteaves), h.iagaran, 

[ ] ekwanensis (Whiteaves), Niagaran. 

" fl ah ellifer (Goldf.) [r], Niagaran. 
laphumi (Whitfield), Niagaran 
occasus (Winchell & Marcy), Niaga]‘an, 
niaqa'rensis (Hall), Clinton. 

We may much doubt if the above-quoted B, jlaheUifey^ Goldf., 
from Arctic America, was rightly identified by Etheridge ( 23 , 
p. 590), as it is typically a Devonian species. 

All of the above American species from Silurian beds have seven 
pairs of ‘‘ribs” on the lateral lobes of the pygidium and one 
median postaxial rib. 

The Canadian species in the foregoing list are B. ekwanensis 
( 24 , p. 266, pi. xlii. fig. 1) and B. aquilonaris ( 24 , p. 267, pi. xlii. 
fig. 2). The median rib in B. niagaremis and B. acamas is simple, 
single and undivided, but in the two Canadian forms it is weakly' 
bifurcated posteriorly. 

A considerable number of species of Bronteus have been described 
from the Australian Silurian ( 25 , pp. 499-503, pi. sxvi. figs. 6-10), 
but some may be from Hercynian horizons. Most of them are 
based on pygidia, and the most completely known species is 
B. jenhinsi, Eth, Mitch, ( 26 , p. 501, pL xviii. figs. 1-7). 
One of the species, B, molongensis^ Eth. & Mitch. ( 26 , p. 501, 
pL xxvi. fig. 8 ), from doubtful “Upper” Silurian beds in New 
South Wales, is described as having a trilobed axis, a bifurcated 
median “ rib ” on the pygidium, and seven “ ribs ” on each side. 
But it is said that there are only six “ribs” and a simple tumid 
axis in B. angusticaudatus, Eth. & Mitch. ( 26 , p. 502, pL xxvi. 
figs. 9, 10). If there are truly only six ribs, it is a remarkable 
exception. The figure of B, hoxmiingensis, Eth. & Mitch. ( 26 , 
p. 500, pi. xxvi. fig. 6 ), shows seven “ ribs ” on each side, though 
the authors state there are oxily four. B, mesemlrinns, Eth. 
Mitch. ( 26 , p. 500, pi. xxvi. fig. 7), has seven “ribs ” on each side 
of the single median “rib,” and the axis is simple, whereas in 
B, hoimingensis, as well as in B.molongensis, the axis is trilobed. 
Mitchell ( 27 , p. 53, pi. x. fig. 9) has more recently desciibed another 
new species from the Silurian of New South Wales under the name 
B. platgnofus^ which has a broad trilobed axis and seven pairs of 
. “ ribs ” on each side of the median rib. 

JB. [G.] greenly Chapman ( 28 , p. 159, pi. xiv. figs, 1, 2), which is 
allied to the Scotch B. andersom, Nich. & Eth., has seven pairs of 
“ribs” and a bifurcated median one, while B. [ 6 ^.] cresswelU, 
Chapman ( 28 , p. 160, pi. xiv. fig. 3, pi. xvi. fig. 17), is said to have 
6"7 pairs of ribs and a median rib paidjly bifurcated or furrowed. 
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We may therefore state with considerable confidence that all the 
Silurian species from whatever region possess the seven pains ot 
ribs ” on the pygidium and a median postaxial piece or “rib,” 
which may or may not be bifurcated. In this respect they differ 
from the Ordovician species, which have only six pairs of “ribs” 
and a median piece. 

According to Raymond (i c, p. 22 ; i d, p. 68), the study of both 
the morphology and ontogen}^ of trilobites shows that the large 
pygidium in this group is a primitive feature, while a small pygidium 
indicates speciahsation : for new segments are pushed off from the 
anterior end of the pygidium, and the thorax grows thereby, while 
the pygidium decreases in size and in its number of segments. 
The pygidium is, moreover, not to be regarded as built up by the 
fusion of free segments. If we adopt Raymond’s interpretation of 
the structure, it would seem that we must conclude that, in the 
geologically later members of the genus Bronteus, the pi’esence of a 
greater number of pygidial “pleurae” indicates that the newly 
formed pygidial segments have not been separated from the anterior 
end to join the thorax, but have remained attached to it so as to 
increase the size of the pygidium, which thereby would form 
a more powerful swimming-organ or caudal fin, as Raymond 
remarks. 

As before mentioned, it is in the Devonian that the majority of 
species of the genus have been found, and it is especially in the 
Hercynian fauna that the genus is greatly developed. Barrande 
has described a large number of species of various types, which 
may be assembled in several groups, such as B, 'palifer^ Beyr., B. 
umbeUifer^ Beyr., B* campanifer, Beyr., and R. Barr., 

to which special reference is made below. The Bohemian species 
possess a considerable range of differences, and accoi’dingly may 
he allocated to several distinct groups on the strength of features 
exhibited by the pygidium as well as by the glabella. But all of 
them have seven “ ribs ” on each side of the median postaxial piece 
of the pygidium, though this postaxial piece may be either simple 
or bifurcated. 

In Ei’ance seveml species belonging to the Hercynian fauna 
have been described, such as B, verneuili^ Oehl. <& Dav., and 
B. galloisi^ Oehl,, both of which belong to the same group of 
species as B. cmnpanifer^ Beyr. (see below), but R. gemllei, Barr., 
from the Devonian of Normandy is allied to R. nmhellijh\ 

In the Middle and Upper Devonian of Northern and Central 
Europe the genus is represented by many species, such as 
B.flaheUifey, Goldf., R. cosfatus^ Pusch, and R. scaler, Goldf. ; 
and from Central Asia and Siberia Tschernyschew, Yon Peetz, and 
others have described several more (see below). But the synon;^Tny 
of the Eui'opean species is a matter of controversy, and the weli- 
bnown specific names are used in different senses by different authors. 
For insiknce^ Goldf uss (19, p. 549) described seven Devonian species 
of Brmteus in 1843, but, according to the Bichtei’s (4, pp. 239- 
243), they may all be comprised in the following four species : — 
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B, (Pusoli), 1833 Goldf.) ; alutaceusy 

G-oldf., 1813; jB.flaheUifer, ^oldf., 1839; and R. scabeo\ G-oldf,, 
1843. 

Whidborne (29, pp. 32-42, pi. iii.) recognised all the above 
species (except B. scaher) in tbe British Middle Devonian beds, 
terming B, cosfatus (Pusch) B. granulatus^ Gold£, as is the 
usual custom ; and, in addition, he established three new species 
which he named respectively B. clelicatus, B. tigrinvs^ and 
B , gardalios ^ but most of them are imperfectly known, and Wliid- 
borne’s B. Jlahellifer is not the same as that of Goldfuss or 
Richter. 

In North America we have B. seaescens^ Clarke (11 p. 734, 
hgs. 3, 4), from the Chemung formation, and B. tulliiis, Hall 
Clarke (12, p. 12, pi. viii. a, figs. 34-36), from the TuUy Limestone, 
both of which, according to the Richters (4 a, p. 124), are allied to 
B. costatus (Pusch), 

All the Devonian species (except B, racliatiis, Munst.) have 
seven pams of ribs on the pygidium and a median simple, grooved, 
or bifoi’cated rib, but there is considerable diversity of development 
of the several characters, and, though Barrande on the strength of 
the possession of the same number of pygidial ribs associated them 
with the Silurian representatives of the genus in his system of 
grouping, we shall see that other morphological features must be 
taken into account to arrive at a natural classification. 

Classification. 

Corda (30, pp. 08, 59) proposed to classify the species of 
Brontem partly on the basis of the simplicity or duplication of the 
median ‘‘ rib ” on the pygidium, suggesting for the simple-ribbed 
forms the subgeneric or generic name Solomeris and for the 
bifurcated ribbed forms the name Bicranactis. But Barrande 
(7, p. 838) pointed out that the bifm’cation of the median lib in 
certain species (e. g., B, haidingeri) is only a q^uestion of age, so 
that this principle of classification is of little value. The third 
division, Baralejm'us, which Corda proposed, was to comprise 
those species devoid of an axis and of ribs in the central part of the 
pygidium. But it was based on worn and badly preserved speci- 
mens, and these apparent characters were only due to their imperfect 
condition, so that its value has been discounted, though Richter 
( 10 p. 98, footnote) would revive it as a subgenus. 

Barrande (7, pp. 840, 841) considered that all the known species 
of Brontem could be gi’ouped according to the number of paired 
ribs on the pygidium, and on this principle he recognised three 
main groups having respective!}’* six, seven, or eight pahs, those 
with seven pairs comprising all the Bohemian species from all 
horizons. A subordinate division of the group with seven pairs 
was based on the ornamentation of the shell. The posteidor single 
median unpaired rib or postaxial piece, which may he simple or 
grooved or distally bifurcated, was not regarded as of value in his 
scheme. But its character cannot be thus easily dismissed. It has 
been sometimes thought that this unpahed median piece was not an 
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original single median postaxial piece (such as we find in Lichas 
and its subgenera), but as composed of a pair of pleuraa which have 
either become wholly or partially fused, if we regard its simplicity 
to be of secondary origin, or as composed of an imperfectly separated 
pair of pleurae if we regard the fission or duplication as secondary. 
Its duplicated nature is indicated in some species merely by a 
median furrow of greater or less extent and strength, but in many 
by a definite distal bifurcation. In others the median piece shows 
no trace of a compound nature. The fact that the division or 
bifurcation may be only acquired by mat ure individuals, while young 
specimens of the same species possess a simple undivided postaxial 
piece, was pointed out long ago by Barrande, and R. dormilzeri 
furnishes an example of this modification due to age. Such a 
feature iu the course of the development of the individual proves 
that there is an ontogenetic element in the condition of the median 
rib or postaxial piece, and suggests that the change may likewise be 
traceable in the phylogeny. If we regard the older part of the 
pygidium to be the posterior end, this part \vould be expected to 
possess more primitive characters in the early representatives of the 
genus and to show more modification in the later members, for it 
must have been longer subject to variation than the anterior part. 
On this supposition, the splitting open or bifurcation of the post- 
axial piece would be looked upon as a secondary change during the 
later history of The genus, and in confirmation of this view we find 
that the bifurcation is most completely developed in the later 
members and especially in the Devonian species. A general modi- 
fication of the other constituent parts of the pygidium seems to 
have accompanied generally that of the postaxial piece, for its 
bifurcation is most definite and complete in those species in which 
the ribs have suffered most alteration, such as is indicated by their 
reduction to narrow radiating ridges separated by wide interpleural 
grooves on the upper surface which rise into ribs on the lower 
(inner) surface of the pygidium. We see this ultimate condition 
in the Devonian species R. speciosm (Oorda) {^thjBanopeltie^ 
Barr.), which also shows its specialization in other ways, such 
as the development of a marginal fringe of spines (see below), a 
feature sometimes i^garded as indicating a separate genus. 

The interpretation of the composition and structure of the 
pygidium of BronieitSy which was suggested by Beyrich ( 31 , p, 34) 
in 1845, has not been generally adopted, though there is much to 
recommend it, and Richter (10 p. 115, text-figs.) has recently 
suggested a similar principle of interpretation in the case of the 
Proetidae. According to Beyidch, only half of the furrows on the 
lateral lobes are interpleuml, the others being pleural ; for he held 
that, as in certain species of LicJias^ each complete pleura possessed 
a true pleural furrow on its surface. Thus in the Bronteid 
pygidium only the second, fourth, and sixth furrows were regarded 
«,s interpleural and considered to define three complete pleurae, the 
interm^iate furrows (first, third, and fifth) being only pleural. 
The ahsenee of rings on the pjgidial axis in most eases makes it 
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difficult to prove that this interpretation is correct, for we cannot 
see to what extent the axial segments and pleurae correspond. 

There is not, moreover, usually sufficient difference (if any) in 
the character, course, and length of the furrows on the lateral lobes 
of most species of Bronteiis to enable us to distinguish pleural and 
interpleural furrows. But if we carefully study the pygidium of 
the Ordovician species B. laticaucla, U^ahl. (3, pi, iii. figs. 3, 6, 
11, 12), one of the earliest and best-known representatives of the 
genus, we can without much difficulty recognize in it two kinds of 
furrows. Warburg’s figures show that the first, third, and lifth 
furrows are shorter than the others, particularly the first one, and 
and that they may be regarded as true pleural furrows. 

The composition and structure of the pygidium of this species, if 
interpreted in this manner, is remarkably similar to that oiLichas 
and of its subgenera. Indeed, the understanding of the structure 
of the pygidium of all the species of Bronteiis is rendered easier 
on the supposition that there are only three (or four) pairs of pleurae 
composing it, each possessing a median pleural furrow, and this view 

Fig. 1. 




jBrontens laticauda. 

brings the structure more into consonance with that of other tri- 
lobites. Each “ rib ” would on this principle correspond to half a 
pleui-a, and it follows that with this interpretation of the pygidium 
the ribs and pleurae of the Bronteid pjrgidium are not interchange- 
able terms. 

Warburg (3, p. 145) objected to this view that fuiTowed pygidial 
pleurae composed the pygidium, on the ground that fche thoracic 
pleurae of Bronteits are devoid of furrows. But too much weight 
need not be attached to this apparently important objection, for in 
B. edwardsi, Barr. (7, p. 882, pL xlii. fig. 32), from Stage E, if 
not in other species, pleural furrows are present in the thorax. It 
may also be remarked that in many families and genera of trilohites 
there is no close similarity between the pleurse of the pygidium and 
of the thorax. 

Another objection which has been raised depends on too great a 
reliance on the resemblance of the pygidia of Bronteus and 
Bronteopsis, hut the pygidium of the latter is much more like that 
of Btygina than of Bronteus, as the present author and Raymond 
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(i e, pp. 68-71) have pointed out, and we are not convinced that 
Bronteopsis belongs to the family Broiiteidse (see sequel). On tlie 
whole, if we believe that the earlier species of Bronfens represent 
and exhibit more primitive characters and a less moclilieci structure, 
it appears that wc may regard with favour Beyrich's view of the 
Composition of the pygidium, in spite of Barrande’s arguments 
against it and in spite of the usual interpretation adopted by the 
majority of palaeontologists. The analogy, if not homology, of 
the pygidium of certain species of Lichets supports Beyrich’s 
yiew. Thus, if we study the figures given by Warburg (3, p. 302, 
pi. viii. figs. 1-8, 11-13) of Lidias ajf inis, Ang., andiv, lacinlatus, 
Wahl (3, p. 295, pi. viii. figs. 14-20), we cannot fail to see how 
close a resemblance exists between the development of the pleuim 
and furrows on the pygidium of these species and that of the 
^‘ribs ” on the pygidium of almost any Silurian species of JBronteus^ 
and how it is explicable on the supposition that only half of the 
fmTOWs in the latter are of interpleural origin. Apart from the 
ends of the pleurae in Lidias being free, which is a feature of 
minor importance in this connection, since they have almost disap- 
peared in such species as L, maia, Eeed (14 p. 219, text-fig. 
p. 222), the similarity is strikingly close. 

But the problem of the nature of the median unpaired postaxial 
piece or ‘‘rib” remains to be considered. We shall see that this 
piece is best regarded as being of a composite nature and consisting 
of an undiferentiated fused pair of pleurae, which at this early stage 
have not separated from each other and even have not had the 
median interpleuiul furrow developed. In the more specialised and 
later species the separation may he so far efected as to lead to the 
divergence of the distal ends of the pleurae. 

On the assumption that this intei'pretation of the structure of 
the pygidium of Bronteus is valid, it is necessary to regard the 
Ordovician species as constituting a group possessing three pahs of 
fuiTOwed pleurae {%, e., six lateral ribs ” ) and a single median post- 
axial piece, making thirteen ribs in all. These are the earliest 
representatives of the genus, and the characters of the pygidium 
alone are sufficient to suggest their subgeneric separation under a 
new name {Lohronteus, nom. prop.). 

In the case of the Silurian and Devonian species of Bronleus, in 
which the pygidium has always ^ seven “ ribs ” on each side of a 

^ Woodward (Geol. Mag. v. vol. vii. 1910, p. 409) followed Barrando in 
stating that B, radiakis, Miiust., is said to have eight, but the author has not 
found this statement confirmed and has not been able to examine an example 
of this species. Etheridge and Mitchell (Proc. Linn. Soc. N.S. Wales, 
vol. xlii. 1917, pt. 3, p. 502, pi. xxvi. figs. 9, 10) state that their Silurian 
species, B. anguaiicaudains from New South Wales, has only six ribs on each’ 
side of the postaxial piece, and also that there are only four on each side in 
the species B. hotmiTigeftsia (op. cit. p. 501, pi. ixvi. fig. 6), though their 
figure clearly shows seven. These statements therefore are hardly satisfactory 
or sufficiently supported to upset the present author’s conclusions, and it may 
be pointed out that in B. rhinoceros, Barr., the bifurcation of the postaxial 
piece is (sirried so far that there are practically eight pairs of ribs. 
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single postaxial piece which may or may not be £lUTO\^ed or bifur- 
cated, we are faced with an apparent difficulty. But it allows of more 
than one solution. It seems that we can best explain it on the view 
that the original composite postaxial piece has commenced its deve- 
lopment into a pair of independent pleui'JB by only splitting off the 
outer half of each pleura, while the inner portions of the pleurae 
(?. <?., the half pleurae) posterior to and inside the pleural furrows 
still remain fused together in the middle line, thus forming again 
a single new and narrower median postaxial piece ; the two outer 
and separated halves of this fourth pair of pleurae have become the 
seventh pair of ribs ” of the pygidium. The separation of the 
inner halves of this pair of pleura h}" the develoi^inent of an inter- 
pleural furrow between them is seen to have begun in other s^oecies 
and to have reached a more or less advanced stage, the postaxial 
piece showing a longer or shorter median groove ( = interpleural 
furrow) ; or the separation may he indicated by a posterior bifur- 
cation of this piece resulting from a divergence of the tips of the 
pleura composing it. A similar increase of pleura or half-pleura 

Fig. 2 a. 




Bronteus planus. 


on the lateral lobes of the pygidium is known to take place in 
species of Asa^luiSy Ogygia, Barra nd la, etc., without causing any 
fundamental alteration of structime or making us doubtful of its 
origin or of the homology of the parts. 

The degree of bifurcation of the postaxial piece varies in 
different species, but it is specially marked in some Here;\mian and 
later Devonian forms (e. g., B, speciosiu, Corda, B. rhinoceros^ 
Barr.), though it is clearly developed in the Silurian B. luddingeri, 
Barrande( 7 , pp, 841-890,* 7 pp, 121-137) has described a large 
number of slightly different hut related types from the Hercjnian 
of Bohemia, showing stages in specialisation or degeneration of the 
pygidial pleui-JB. 

Thus B. 7'hinoceros has such a deeply bifurcated postaxial piece 
as practically to result in the production of eight paii*s of ribs 
instead of seven, and the xdbs also end against a more or less definite 
border, which is another specialised development frequently met with 
in other Devonian species, such as B. speciosns (see below). 

In the B, paJl-^er group of species the bifurcation is less 
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developed, and the same remark applies to the B. mnhellifer 
group. 

The least-developed bifurcation is in the B, camjianifer group, in 
which the convexity of the whole trilobite seems to be connected 
with the loss of segmental structures, the furrows being faint and 
nearl}^ obsolete, and such is characteristic of this type of the genus. 
The higher Devonian s]>ecies, such as those present in the Middle 
Devonian of Europe, may have the median rib ” simple, as in 
B. fardalios^ Whidb. ( 29 , p. rSo, pi. iii. figs. 1-7), and the furrows 
separating all the ‘‘ ribs ” narrow, which seems to be a primitive 
character. But in B. costatus ^ Pusch, the furrows have become 
wider between the ribs, and the latter are more prominent. 

The most extreme form of specialisation is met with in 


Fig. 2 h. 



Branieus hardvngeri. 


Fig. 2 c. 


Brc/iiteus campanifer. 

B. speciosus {=^ihi/sa nopelt is) ( 42 , pp. 474-477), in which the 
ribs ’’ are reduced to narrow prominent ridges and the furrows 
between them have become wide sunken interspaces ; the postaxial 
piece is bifurcated into a semifused pair of similar narrow ribs, 
and a border armed with spines surrounds the whole (see below). 

Apart from the segmentation of the lateral lobes the character 
of the axis needs some notice, though hut little attention has been 
paid to it ; for it may be trilobed or simply conical, smooth and 
devoid of segmentation, or provided with several rings. 

Whether these cbaractere are correlated with the number of the 
ribs or the flatness of the lateral lobes is a matter which calls for 
some remarks. 

In the Onlovician species the axis is always simple, hut may 





61 


Dr. F. R. Cowper Keed on the Bronteidas. 

have one or two rings upon it. In the Silurian species which have 
seven ‘‘ ribs” on each side of the postaxial piece the axis may he 
simple and conical or may be longitudinally trilobed, and in a few 
cases it shows signs of segmentation. In B, ayidersoni, Nich. & 
Eth., ihe axis is faintly trilobed and shows signs of 7-8 transverse 
wrinkles (rings?) upon it. B. sigjiafns, Phil., has a trilobed axis 
with two well-marked rings at its front end. 

In the Bohemian species from Stage E the trilobation of the 
axis is geneml, and in B. planus, Corda( 7 , p. 863, pi. xlii. figs. 31, 
35, pi. xlviii. hgs. 1-8), traces of segmentation similar to that in 
B, andersoni are apparent. But in the Baltic B, estoriicus, 
Schmidt (i 6 , p. 36, t. iii. figs. 1-7), the axis is simple and not 
trilobed. 

The two Canadian species of Bronteus from the Silurian 
(B. ehwanensis, Whiteaves ( 24 , p. 266, pi. xlii. fig. 1 ), and B. agtd- 
lonaris, Whiteaves ( 24 , p. 267, pi. xlii. fig. 2)) have also a simple 
non-segmented and non-trilobed axis. 

The American species, B. acamas. Hall, and B, niagarensis. Hall, 
likewise, have a simple axis. 


Fig'. 2 d. 



Bronteus palifer. 


Amongst the many Australian species of Bronteus occurring in 
the Silurian most of them have a trilobed axis (B. bowningensis, 
Eth. Sl Mitch ( 25 , p. 501, jd. xxvi. fig. 6 ), B. molo/igensis, Eth. 
& Mitch. 1 . 25 , p. 50i, pi. xxvi. fig. 8 ), B, greeui, Chapman ( 28 , 
p. 159, pi. xiv. figs. 1, 2 ), B. gglatynotus, Mitch. ( 27 , p. 53, pi. x. 
fig. 9)), while others {B. jerikinsi, Eth. ( 26 , p, 501, pi. xviii. figs. 
1-7), B, cressioelli. Chapman ( 28 , p, 160, pL xiv. fig. 3, pi. xvi. 
fig. 17), B. mesembrimis, Eth. &, Mitch. ( 25 , p. 500, pi xxvi. 
fig. 7), B. a7igibsticatulatuSy Eth. & Mitch. ( 25 , p. 502, pi. xxvi. 
figs. 9, 10 )) have a simple conical axis, though B^je^iMni has 7-8 
obscure wrinkles across it like the Scottish B. andersoni, and 
B, greeiii shows seven segments on the middle lobe of the axis. 
In all of these (? except B. ajigusHcaitdatus) there are the usual 
seven ribs ” on each side of a median postaxial piece which may 
be simple (B jenkiasi, B. niesembrinus) or bifurcated (.5. mol on- 
gensis, B. greeni). 

In the case of the Bohemian species of Bronteus from the 
Hercynian stages F and B we find the axis trilobed in the groups 
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represented by the species B, furcifer^ Corda (7. p. 858, pi, xlviii. 
hgs. 36-38; 7 p. 126, pi. xL figs. 12-18), B. fcilifer, Beyr. ,(7» 
p. 859, pi. viii. fig. 31, pi. xlv. figs. 1-21; 7 P- 129, pi. xvi. 
figs. 21, 22), and B. tmhellifer, Beyr, (7, p. 879, pi. xliv. figs. 13- 
24, pi. xlviii. figs. 28-30; 7 p. 137, pi. xd. figs. 23, 24). In 
B, campanifer, Beyr. (7, p. 844, pi. xliv. figs. 1-12), and its allies 
the axis is simple and not trilobed. 

In the Lower Devonian o£ New York we find B. barrandii^ Hall 
(11 5, p. 104, pi. ix. figs. 12, 13) (non B. harrandei, Hebert), with 
a pygldium having a simple axis, but in the figure of its variety 
major, Clarke (11 c, p. IS, pi. i. fig, 7), a w^eak trilobation of the 
axis is shown. 

In the Middle and Upper Devonian species of Bronfeus occurring 
in Europe the axis is often simple and shows no trilobation — e. g., 
B, pardalios, Whidb. (29, p, 35, pi. iii. figs. 1^7), B. Jl ah ellifer, 
Groldf. (19, p. 549, t. vi. fig. 3), B. aliitaceiis, Goldf. (19, t. yi. 
fig. 1), B, granidatus, Cold?. (19, t. vi. fig. 2; 32, p. 13, t. xiii. 
figs. 5-10, t. xvi. fig. IS; 33, p. 483, t. xxiv. fig. 7). But in 

Fig. 2e. 


Bronieiis ximhellifer. 

B, intermedins, Goldf. (19, t. vi. fig. 4), and B. scaler, Goldf. 
(19, t. vi, fig. 5), the trilobation is marked. [The Richters’ 
(4, pp. 239-243) synonymy of these species is not here adopted.] 
In the American B, se?iesc€Jis, Clarke { 11 a, p. 734, figs, 3, 4), 
from the Upper Devonian, the axis is faintly trilobed. 

From the above evidence it does not seem that the tiilobation 
of the axis is associated with a special type of pygidium, or is of 
primary importance. 

The degree of distinctness with which the “ ribs ” on the 
pygidium in the species from all horizons are marked and the length 
and strength of the interpleural and pleural furrows vary con- 
sidembly. In some cases the “ ribs ” are defined to the margin of 
the pygidium ; mothers (e. g., R. campanifer) the dividing f myrows 
are mere thin lines and die out at some distance from the edge, 
while in others they become wide grooves {B, Jiaidingeri, B.palifer, 
etc.) and have quite lost their original chamcter, being nearly or 
quite as wide as the “ ribs.” This latter condition is most marked 
in some of the Devonian species, such as members of the section or 
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SR.bgenus TJiysanopeltis, and it indicates an extreme modification. 
E-ichter (io«, p. 97, fig. 25) believes that this kind of ribbing is 
part of the effort to strengthen the thin flattened pygidium of these 
fori as and is probably correlated with their mode of life. Inter- 
mediate stages may be recognised in some speoies, such as in 
JB. costatiis, Pusch, B. timheUifer, Beyr., B. formosus^ Barr., etc. 
The development of a regular border forming a marginal raised 
band against vt^hich the ribs end abrujitly is most marked in the 
later De\onian species, though some Hercynian forms show its 
inception. 

There are other features in the structui*e and chamcters of the 
pygidium wdiich must be taken into account in any attempt at 
classification. Such is the degree of fiatness or convexity of this 
part of the body. But, as above stated, Bichter believes that the 
flattened form which is provided with radial struts and has a 
thin shell, such as in B. Beyr., and others of its type, is 

an adaptive modification merely designed for increasing the strength 
of this member, the same object being attained in B. camfanifer 
and others of its type by means of the convexity and thickness of 
the shell. He would therefore regard these differences as functional 
adaptations and of no phylogenetic or stratigmphical significance 
(lo c, p. 44), though in an earlier paper (lo p. 98) he suggested 
the revival of Corda’s name Paralejurus for the B, caonpanifer 
group of species to be used in a subgenenc sense. 

The ornamentation of the shell to which Barrande attached con- 
siderable importance in his scheme of classification is undoubtedly 
only of minor and superficial value except for purposes of specific 
distinction. 

The peculiar elongated narrow type of pygidium, which is found in 
B, 'perlongiis, Barr. (7 a, p. 129, pi. xv. figs. 36, 37), and B. scliarz^ 
Barr. (7 p. 132, pL ix. figs. 5-8), of the Hercynian of Bohemia, 
has most of the characteristics of the allied palifer or %tmbellifer 
groups, and may he held to constitute only a subgroup of one of 
them. 

From the foregoing considerations we are led to see a possible 
groupingof the species of By'onteus m\iO two main divisions on the 
sti'ength of the pygidial characters : — 

(1) Species with pygidium composed of thi-ee separate pairs of 
complete furrowed pleurae, forming six pairs of ribs, and of a single 
median simple or faintly grooved postaxial piece composed of a 
fourth pair of fused pleurae. This group is wholly Ordovician and 
exhibits a condition parallel to that found in Licha^ (^Lichas). 

( 2 ) Species with pygidium composed of three separate pairs of 
completely furrowed pleurae forming six pairs of ribs, and of a 
seventh pam consisting of the anterior half of the fourth pair of 
pleurae ; the posterior halves of this pair may be {a) completely fused 
in the middle line forming a simple postaxial piece, or {h) may be 
partly separated by the development of the interpleural fuiTow 
between this pair of pleui'ae, as shown by a median groove on the 
postaxial piece, or (c) may have their distal ends divergent, by 
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the posterior bifurcation of the postaxial piece, so that an eigh ^h 
pair of ribs begins to bo formed. 

Seven “ ribs ” or half-pleura3 are thus present on each side of the 
median line in all those conditions, and an eighth pair of ribs 
is beginning to be developed in section c. This last stage (c) of 
group 2 indicates the tinal attempt at the separation of the 
fourth pair of the pleune of the lateral lobes of the pygidium, and 
is chielly found in the Devonian members of the genus. 

It appears that this interpretation of the structure of the 
pygidium is in accordance with the theory that the posterior part 
of the pygidium is the most modified, being the oldest, for (as we 
should expect on this principle) we find that the Devonian forms 
show the widest departure in structure from the primitive or earliest 
species, the fused fourth pair of pleurie becoming more and more 
differentiated and separated in the later stratigraphical stages, 
and the ribs in the rest of the pygidium being scarcely recog* 
nisable as half-pleurte. 

The most complete separation of the fourth pair of pleurae, 


Fig. 2/. 



BronteVfS rhinoceros. 


resulting in the development of an eighth pair of ribs, is found in 
the aberi’ant species JB. rhinoceros^ Barr, 

But in any adequate determination of the affinities and grouping 
of the species we must pay attention to the cephalic and thoracic 
as well as the pygidial characters, though, as above pointed out, 
Barrande did not do so, for he based his classification entirely on the 
number of ‘‘ ribs ” in the pygidium, in spite of having to deal with 
a very varied lot of species of the genus occurring on many 
different Silurian and Devonian horizons. 

With regard to the thorax we are unfortunately in most cases 
ignorant of its character, the species of Bronfetis being mostly 
founded on isolated head*shields or pygidia. But when complete 
mdividuais are known, such as JB. liinatus^ Bill., B. andersoni^ 
Nich. & Eth., B. edwardsi., Barr., B. hrongniarfi^ Barr., 
JB. partschij Barr., B, haidinffert\ Barr., B. porosns, Barr,, 
B. umhellifei\ Beyr., JB. speciosm, Beyr*, and others, we see 
several differences of structure, some of which Barrande (7, p. 834 ) 
noticed. 
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In B, limatus the pleurae form simple flat hands of regular 
width ill contact nearly to their tips and are without pleural 
furrows. The same characters are found in the Siimdan B. ander- 
soni. In B, laticaudn ( 3 , p. 1-13, pi. iii. hg. 9) the ends of the 
pleural are free, and there are narrow articulating marginal bands 
along the greater part of the pleurse, which show no constriction ; 
the sui'face of the pleurae is flattened and unf arrowed as in 
B, limatus. 

In B. edwardsi, Barr. ( 7 , p. 8S2, pi. xlii. figs. 30-33), and 
B. porosus, Barr. ( 7 , p. SS5, pi. xlvi. figs. 15-IS, pi. xlviii. figs. 
23-26), there is a median plem-al furrow which Barrande terms the 
accessory furrow,” for in the other species of the genus the pleurai 
are unfurrowed, though we can detect a trace of furrows in internal 
casts of B. palifer, Beyr. There is generally a narrow band along 
part of the length of each edge of the pleura, but in B. edwardsi it 
seems to be absent, while in many of the Hercynian and all the later 
Devonian species it extends only along half of the pleura and at 
the place where it ends there is a marked constriction ; the outer 
part of the pleura is also more or less free and of the nature of a 
spine. 

In B. planus^ Corda, from Stage E, the constriction is scarcely 
marked, but the marginal bands are long, and the association with 
this type of thomx of a glabella having simple lobation with a 
pi*e -glabellar area and of a pygidium with broad ribs, narrow inter- 
pleural furrows, and a simple postaxial piece indicates that this 
species is more primitive and less specialised than those from 
Stages F and G. 

In most of the species from Stage E the pleurse lie close to each 
other for their whole length, and the outer part bejmnd the mar- 
ginal bands does not form a free spine. We see a good example of 
tbis in B. parUchi, Barr. ( 7 , p. 870, pL xlvi. figs. 19-31), Others, 
however, from Stage E, such as B. liaidiugeri, Barr. ( 7 , p. 875, 
pi. xlvi. figs. 32-39). show a marked constriction at the place where 
the marginal band ends, and the outer part of the pleura is fi'ee. 
This condition is also found in most Hercynian species, though the 
constriction is usually more evident, e. g., B. tcmhedlifer, Beyr., 
B. formosus, Barr. ( 7 , p. 851, pL xlvi. fig. 14, pL xlviL figs. 1-5), 
etc. The reduction in the length of the marginal bands results iu 
the greater length of the free spinose ends, and this is seen in the 
eampanifer group (e. g., B. hrong^iiarti, Barr. ( 7 , 866 , pi. xlvi. 
figs. 1-12), from Stages F and G), It is surprising to find a pleural 
furrow in the somewhat specialised species R. Barr. ( 7 , 

p. 885, pi. xlvi. figs. 15-18, pi. xlviii. figs..23-26), from Stage G, 
for it has well-con stricted pleurse and a head- shield (see below) of a 
ebamcter indicating that it belongs to the mnhellifer group, of 
which it seems a late type. 

With regard to the cephalic characters there is considemble 
diversity iu the lobation of the glabella, which, however, has rarely 
been used for classificatory purposes. 

Ann, Mag, N, Hist, Ser. 10. VoL i. 
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The identification of the lateral furrows on the glabella is difficult 
because of their generally peculiar development, and we cannot 
always feel sure of their correlation with those in other genera, 
such as JPliacops or Olieinirvs, In Oijygia {Ogpgites) and 
Barrandia we hud much the same problem in interpreting and 
correlating the glabellar furrows. Barmnde (7, p. S;i8) l)ased his 
interpretation and correlation of these furrows on their development 
in the Silurian species B. plaints^ Corda(7, p. 863, pi. xlii. ligs. 34s 
35), and in the Horcynian B. palifer^ Beyr. (7, p. 859, pi. xlv. 
figs. 1-21), both occurring in Bohemia. In these siiecies each of 
the furrows is isolated and nearly transverse. Generally the middle 
(second) lateral furrow starting from the axial furrow crosses 
transversely or obliquely as much as a quarter of the width of the 
glabella, and then bends up parallel to the axis to unite with the 
anterior (first) furrow. The anterior furrow is transverse and never 
more than one-fourth the width of the glabella and is sometimes 
isolated from the axial furrow, the inner end being also deeper. 
The third (posterior) furrow is short and always unites with the 
second furrow ; the basal lobe is never well defined. The first lobe 
is always the largest and the second lobe may be reduced to a mere 
tubercle. 

Wedekind (34, p. 74) attempted a partial classification of the 
species of the genus by means of the glabellar chameters, recognising 
three gi’oups. The first, typified by B. plamiSj Corda, is charac- 
tensed by having all three lateral furrow’s parallel to the base of 
the head-shield ; the middle glabellar lobe is short, and the frontal 
and anterior lobes are high. The second, typified by B. iimhellifer, 
Beyr., has the anterior latei-al furrows parallel to the base of the 
head- shield, hut the posterior and middle lateral furrows are bent 
forward and connected with the anterior furrow ; the middle lobe 
is small and nodular. In the third group, which is typified by 
B. hrevifrons, Barr. (7, p. 886, pi. xliv. figs. 25-29), the posterior 
and middle furrows are united as in the second group, hut their 
continuations forward do not run parallel to the axial line, being 
convergent anteriorly to about the middle of the front border of the 
head-shield. 

This system of grouping the species was apparently based only 
on Bohemian tv^pes, hut it is founded on sound principles, and the 
present author had established two of these well-marked grouj-js 
{B. planus and JB. umhellifer) before he was acquainted with 
Wedekind’s paper. The third group does not seem so distinct, and 
B, hrevifrons seems inseparable from the ^imhellifer group. 

In the earliest (Ordovician) group of Bronteus the question of 
determining and correlating the lateral and other furrows on the 
glabella is usually fairly simple, though the fu’st, second, and third 
furrows are only represented by isolated short giuoves or transverse 
pits, as in JB. lunafuSy Billings (i p. 32, pi. ix. fig. 8 ; 2, p. 559), 
and laticauda^ Wahl., and the lateral lobes are not completely 
defined. 

The head-shield in S, laticmda is well described and figured by 
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Warburg {op. cit.)^ but is not precisely sunilar in detail to the 
American species B. liinatus. The glabella has three pairs of 
short lateral furrows in both species, and in both they tend to be 
of a pit-like cliai'acter. The lateral lobes are thus very indistinctly 
defined. The central part of the base of the neck of the glabella 
tends to be swollen, and the meso-occipital furrow is nearly straight. 
The small para -glabellar area ” on the axial furrow on each side 
which lies inside the palpebral lobe is w'ell-marked, and it is also 
clearly seen in some Swedish Silurian forms, such as B. polyactln, 
Ang. ( 22 , p. 87, pi. xiv. fig. 4), and B. crehristnafiis^ Lindstr. ( 22 , 
p. S9, id.xvi. fig. 22). A similar but more developed paraglabellar 
structure is found in certain species of Homalonotus ( 14 ^, 
p. 164). 

In the signatus group the three paii’s of lateral furrow’s are 
clearly developed in some eases ( B. polgacfin, Ang., and B. plamis, 
Corda), but in others, such as B, cmdersoni, Nidi. & Eth., and 
B. platgactui, Ang , they are reduced in strength and size and 
represented by isolated small grooves or pits, all more or less 
indistinct and difficult to identify. 

In B poly act in, Ang. ( 22 , t. xiv. fig. 4), the furrows on the 
glabella, being distinct, enable us to interpret the more modified 
and obscure lateral furrows on the glabella of many of the other 
Silurian and Devonian species. The first pair of lateral furrows 
are nearly horizontal and extend about one-third across the glabella 
on each side, entering the axial furrows without much loss of 
strength ; the second pair are curved and most strongly marked at 
their inner ends, becoming faint towards the sides ; the third pair 
is curved con cave -forwards and by nearly joining the inner ends 
of the second pair cheumscrihe more or less clearly a subcircular 
second pair of lateral lobes; the basal (third) lateral lobes are 
undefined internally and form the expanded base of the neck of 
the glabella. The meso-occipital furrow is simple. There are no 
occipital lobes. 

In the Baltic species B. esfonicus, Schmidt ( 16 , p. 36, t. iii. 
figs. 1—7), the glabella is more like that of the Scotch B. andersoni. 
the lateral fmTOWS being obsolescent, but it is regarded by Schmidt 
to be similar to the Swedish B, polyactin, Ang., which Lindstrom 
{op. cit.) has fully described. 

A considerable number of the Bohemian species described by 
Barrande from the Silurian Stage E liave the head-shields well pre- 
served, and the whole trilobite is occasionally preserved. In some 
(e. g., B. haidingeri^Bo^Ts^. ( 7 , p. 875, phxlvi. iip.32-*39)), there are 
three pairs of glabellar fumws easily distinguishable, though often 
consisting only of isolated pits, and there is frequently an inner 
pair of similar pits between the inner ends of the first and second 
lateral furrows, perhaps indicating their former connection. The 
second lateral lobes may be circumscribed by the union of the second 
and third lateral furrows, which are rather closely placed (e. g , 
JB. haiimgeri), hut the finst lateral lobes are not enclosed. Occi- 
pital lobes are occasionally developed, and in some species they are 
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connected by a supplementary transverse fuiuow which divides the 
meso-occipital ring in half (R. fartsclii^ Barr. ( 7 , p. 870, pi. xlvi. 
fig. 23)). 

But there is a less modified group of species represented by 
B. planus, Corda ( 7 , p. 863, pi. xlih figs. 34, 35, pi. xlviii. 
figs. 1 - 8 ), in which three lateral furrows of the glabella are repre- 
sented by simple more or less horizontal grooves, and the meso- 
occipital ring is simple and devoid of occipital lobes or transverse 
furrow. This species in other respects shows primitive chax^acters, 
such as the pre-glabellar area being well developed, as Henriksen 
( 13 , p. IS) has pointed out. 

Amongst the Silurian species in Australia B. jenlcinsi, Eth. & 
Mitch., has thi-ee pahs of lateral fuiTOws on the glabella, but the 
first and second pairs are isolated pits and the third pah* mere 
notches at the sides of the glabella. 

The American species from Silurian beds comprise the following : 
B. [^GoIdiJis'] acamas, Hall, B. aquilonaris, Whiteaves, B. la- 
pliami, Whitf., and B. occasus. Winch. & Marcy, from the 
ISTiagaran, and B, niapa7'ensis, Hall, from the Clinton, hut in none 
is the head- shield known, so far as the present author has been able 
to ascertain. 

In the case of the Hercynian (Lower Devonian) species from 
Stages E and G in the Bohemian area we notice generally the 
demarcation and circumscription of the large fii’st lateral lobes by 
the development of an inner longitudinal furrow, which connects 
the first and second and often the tliii’d lateral fuiTOWs on each side ; 
the second lateral lobes are much reduced in size and usually are 
circumscribed by the union of the second and third fuirows ; the 
meso-occipital furrow has become much broader, pushing the base 
of the glabella forward. A typical example of this group is found 
in R. mnbelUfer, Beyr. ( 7 , p. 879, pi. xliv. figs. 13-24, pi. xlviii. 
figs. 28-BO*, 7 a, p, 137, pi. xvi. filgs. 23, 24), a species which has 
numerous allies, B. farmosiis, Barr., B, mator, Barr., JB. porosus, 
Barr., B, hillingsi, Barr., B. angusticeps, Barr. ( 6 , p. 22 , t. i. 
%s. 28, 30, 32), etc. The first lateral lobe is large and ‘well 
circumscribed, and it has a subquadrate or suhtrian^ar shape ; 
the first lateral furrow is strong and more or less horizontal and is 
connected by a longitudinal or bent furrow with the second furrow; 
the second and thii'd furrows are short, much reduced, and close 
together ; the second lateral lobe is very sniah and nodular ; the 
third lateral lobes are not enclosed. Ocular ridges are genemlh^ 
present in this tj^pe. In B. palifer, Beyr. ( 7 , p. 859, pi. viiL 
fig. 31, pi. xlv. figs. 1-21 ; 7 a, p. 129, pi xvi. figs. 21, 22), the 
forward position of the base of the glabella and the wide smooth 
space between it and the narrow meso-occipital ring are special 
festturea ; the infiation of the neck of the glabella, which is cairied 
to a still greater extent in B. rhinoceros, Barr* ( 70 , p. 131, 
pL ix. figs. in which it becomes a horn, is noticeable ; the 

subtriangnla? pecipitai lote are more developed than in the Silurian 
B. partsohi and become so large that they 
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nearly touch the third lateral furrows. The large first lateml lobe 
is a feature as in the B. umbellifer group, but in B. palifer and 
its allies the first lateral lobe is usually less clearly circumscribed, 
the internal longitudinal fuiTow being indistinct or incomplete, 
and the second lateral lobe is also less detiuite, being also small 
and generally less clearly enclosed by the union of the furrows. 
There is also an inner pair of pits about halfway between the first 
and second lateral furrows 'which may represent the isolated ends 
of the backward-curved first furrows or the remains of a longi- 
tudinal furrow. The third lateral lobes in neither group are 
marked oft clearly from the rest of the glabella, and seem to form 
part of its swollen neck. 

In B. rhinoceros^ Barr. (7 p. 131, pi. ix. hgs. 12-19), and its 
ally, B. furcife)\ Corda (7,p. SdS, pi. xlviii. figs. 36-38; 7 rr, 
p. 126, pi. XI. figs. 12-18), tbe large first lateral lobes of the 
glabella are somewhat similarly developed, hut the peculiar palpebral 
spines on the head-shield and on the swollen neck of the glabella 
are special peculiarities ; there is a longitudinal furrow con- 
necting the inner ends of the first, second, and third lateral furrows 
much as in B. umhelhfer^ and the second lateral lobes are much 
reduced and subnodular. The imperfectly known Canadian species 
B. manitohensis, Whiteaves (24 c/, pi. xlvi. figs. 5-7), from the 
Devonian of Manitoba, has the peculiar palpebml spines of 
B. rhinoceros. 

There is another group of Hercynian species typified by B. canu 
pa7iife7% Beyr, (7, p. 844, pi. xliv. figs. 1-12), and including 
B. dormitzer'i, Barr. (7, p. 847, pi. xlviii. figs. 39-48; 8, p. 39, 
t. v. figs. 1-3), and B. h'ongniao'ti , Barr. (7, p. 866, pi. xlvi. figs, 
1-12), in which the glabellar lobes and furrows are nearly obsolete. 
This featm'e seems correlated with the swollen condition of the 
glabella and affects also the furrows on tbe pygidium as above 
described. The excessive glabellar inflation is accompanied by the 
reduction of the preglabellar area and the enlargement of the 
rostml shield on the inferior surface of the cephalon. The Devonian 
of Fmnce has yielded two species, B. vernemli., Oehl. & Dav. 
(35, p. 703, pL xii. figs. 2, 2 a-c), and B. galloisi^ Oehl. (36, p. 764, 
pi. xviii. figs. 2, 2^), which belong to this group and show tbe 
convexity of the glabella and obsolescence of the lateral fuiTOws. 

Barrande did not attempt to classify the Bohemian species of 
By^ontem by means of tbe structure of tbe bead-sbield, but we 
bave seen that there are some striking differences in the charactei^ 
of the glabella and that on the strength of them we can recognise 
at least four distinct Hercynian groups, typified by B. umhelUfer^ 
B. palifer^ B. rhinoceros, and B. carnfanifer. 

The Middle and Upper Devonian species possess another rather 
distinctive development of the glabelk and its fiuTOws and lobes. 
The progressive reduction in size and sneezing out of tbe second 
lateral lobes by tbe approximation and shortening of tbe second and 
third lateral furroAvs is a feature. The first lateral furrows are well 
marked, usually rather long, steight, and horizontal; tbe first 
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lateral lobe is large, though not well defined behind or circumscribed 
(except in the B. speciosus group). The second and third lateral 
furrows may unite internally and thus circumscribe a small nodular 
second lobe on each side. Behind them there is usually a trans- 
verse furrow extending right across the neck of the glabella and 
more or less clearly separating off a broad ring in front of tbe true 
meso-occipital ring, as may be observed in B. coBfatus. The bomo- 
iogy of this furrow, which appears to be a new or supplementary 
structoe, is doubtful. There is also a small isolated pair of sub- 
centi-al pits between the ends of the first and second lateral furrows 
which may represent remnants of the inner longitudinal furrows. 


Fig. 2 g. 



Fig. 2 




Bronteus costattis. 


These pits which are probably similar to those in B. palifer as 
above noticed are well seen in B, delicatus^ l\Tiidb. (29, p. 33, 
pL iii. figs. 13, 14), and in the head-shield figured by Whidborne 
(29, p. 40, pL iii. %s. 8-10) as B. granulatns, Goldf. 

In the figure of a nearly perfect specimen of B, fialellifer given 
by Goldfuss (19, t. vi. fig. 3 ; 19 a, p. 3o, t. xxxiii. fig, 3 <35) tbe 
glabellar furrows and lobes are almost identical with Whidhorne’s 
B, pardalios^ but Whidborne does not allude to this, Holzapfel 
(32, p. 13, t. xiii. figs. 5--10, t. xvi. fig. IS) considers ‘Whidborne’s 
B. tigrinus to be identical with B. granulatm^ Goldf., and he 
figures this species with two pairs of lateral furrows on the glabella 
and one complete transverse one behind as above noticed. B. nomki, 
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Holz- (33, p. 10, t. ii. iiCTs. 11-14), has apparently one or two pairs 
of very short lateral furrows of which the correlation is uncertain. 
A Middle Devonian species from Kusnetzk, West Siberia, named 
B. elegam by Von Peetz (37, pp. 28,369, t. i. figs, 1 ), has the 
characteristic glabellar lobation of JB. pardalios, and JB. sihiy'ictis^ 
Tschern. (38, p. 10, t. ii, figs, la, h), from the Devonian of the 
Altai, is marked by the large quadrate first lateral lobes of the 
glabella (as in B, speciosiis) and the apparent suppression of the 
second pair, thus denoting an extreme ease of their reduction 
in this group. 

On the other hand, in the Upper Devonian species, B. seneseens, 
Clarke (ri a, p. 734, figs. 3, 4), from ISTew York, the three lateral 
furrows are said to be distinct, though the middle ones are mere 
depressions, and there are no cu'cumscribed first lateral lobes — but 
this is an unusual character. 

In the Thgsa}iopeltis group (type, B. speciosus, Corda), which 
is often separated as a distinct genus, the longitudinal interior 
furrow joining up the first and second lateral furrows is well 


Fig:. 2 i. 




Bronteus speciosus. 


developed, the second lateral lobe is much reduced, and the neck of 
the glabella is much elongated. This genus or subgenus Thgsano- 
peltis w^as founded by Corda (30, p. 117, pi. vi, fig. 64) for a 
species T. speciosa from Stage E in Bohemia, which he believed 
was distinguishable from Bronteus (1) by an ovoid protuberance 
placed between the eye and the posterior margin of the cheek, and 
(2) by a marginal fringe of spines on the pygidium. But Barrande 
{op. cit. p. 838) denies the existence of the protuberances and does 
not consider the marginal spines to he of generic importance. The 
genotype, which was named by Corda T. speciosa, was subsequently 
termed by Barrande (7, p. 843, pi. xlvii. figs, 6-17 ; 7 a, p. 135, 
pi. xvi. figs. 25, 26) B. thgsanopeltis in his redefinition of the 
species, and Uovak (8, p. 36, t. iii. figs. 10-16) later on gave a 
fuller description of it, mentioning the variation in the shape and 
proportions of the pygidium and in the point of bifurcation of the 
postasial middle ‘‘ rib.” Woodward (39, pp. 407-410) was inclined 
to separate B. speciosiis from B. thysampeltis, but this is 
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not an opinion usually held, nor does it seem justified. In 
B. thysanopeltis, as generally understood, the glabella has one 
pair of large subquachute first lateral lobes completely enclosed by 
the internal union of the first and second lateral furrows by a 
longitudinal furrow ; the second lateral lobes are reduced to mere 
tubercles, the second and third lateral furrows uniting round them 
and scarcely sepamble. The seven pairs of ribs on the pygidium 
are narrow raised ridges sepaiated by broad sunken interspaces and 
miited distally by the mised border, which bears along its margin 
many spines. The postaxial median rib is bifurcated and the axis 
is trilobed. There is no correspondence between the marginal 
spines and the ribs. The thoracic pleurie are furrowed on their 
inner poidion and produced distally into free spinose ends. 

B. cletnenHnu&^ Barr. (7 tK:, p. 124, pi. i. figs, 9, 10), is another 
Bohemian species from Stage G- belonging to this subgemis, hut 
the marginal spines agree with the ribs in number and position. 

Richter (10 5, p. 91) has figured and described another species, 
B, (T, acanfhopeltis, Schnur, from the Middle Devonian of the 
Eifel, and Woodward (39, p. 408, text-fig. 1) another one from 
Gerolstein, B. halli, both of which have a reduced number of 
marginal spines round the pygidium, and in the latter species the 
axis is not trilobed. 

There are several allied species from the Devonian of Finance, 
B. harmndii^ Hebert, B. rapJiael% Ban'ois (40, p. 131, pi. hi. 
fig. 2), B, trufati, Barrois(4o, p. 134, pi. hi. fig. 3), B. meridionalis, 
Trom. &> Gras. (42, p, 474)^ and B. rouvillei, Freeh (42, p. 475). 

Barrois (pp. cit.) remarked that TJiy^anopeltis formed a section 
o£ BrontmB parallel to that ,o£ ^rypTvwus {:=.Asteropyge) amongst 
the Dalmanitidse, and Hall recognised that it constihited a distinct 
group of species- We may add that there is a somewhat paiallel 
development in MijUargeB (4 5* p. 55) amongst the LichadidEe. 
The best-known American species is the Upper Devonian B. tullius^ 
Hall (12, p, 12, pi, viii. a, figs. 34-36), based on the pygidium, but 
the Richters (4 a, p. 124) see no reason for putting it in this 
group, and consider it mom allied to B. coBttitus (Puseh). 

The relations of the head-shield of Thy$miopeltis seem to be 
with the groups of JB. nmhellifer and B, rhinoceros^ the lateral 
lobes of the glabella being somewhat similar and the protubemnee 
between the eye and posterior margin being apparently of the same 
nature as the palpebral spine in R. rhinoceros. 

With regard to the classification of the species, vre can now 
recognise the following main groups in which they may be 
arranged on the strength of the pygidial, thoracic, and glabellar 
characters : — 


Geoxtp 1. 

Pygidium with six pairs of lateral ribs ( =: three pairs of pleurae) 
and a smgle undivided or faintly gi^ooved median postaxiai piece ; 
ribs broad ; intercostal furrows fine, linear- Thorax with pleura 
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forming simple flattened bands of uniform width in contact for 
their whole length except at their extreme tips. 

Grlabella with three pairs of fm-rows represented by isolated pits, 
varying somewhat in development. This group is entirely limited 
to the Ordovician. 

Type, B. laticauda^ Wahl. {Eohronteus, subgen. nov.). (Fig. 1.) 

Group 2. 

Pygidium with seven pairs of lateral ribs (= three and a half pairs 
of pleurae) and a postaxial piece which may be simple or grooved 
along its middle or bifurcated at its distal end. 

Thoracic pleurae furnished with marginal bands for part of their 
length ; the outer part of each pleura may be free beyond a 
constriction. Glabella with lateral furrows variously developed. 
(Subgen. Bronteiis, sens, str.) 

Subgroup {a ). — Pygidium with ribs broad; intercostal furrows 
fine, linear ; postaxial piece simple or faintly grooved for part or 
whole of its leng-th. Thoracic pleurae in contact for most of their 
length, forming flattened or gently convex bands, without distinct 
constriction. 

Glabella with three pairs of more or less well-marked furrows. 

Type, B, ^lanus^ Coi’da. Stage E. (Fig. 2a.) 

Subgroup (h). — Pygidium with ribs somewhat narrowed, furrows 
wide ; postaxial piece slightly bifurcated distally. 

Thoracic pleurse with faint constriction at about two-thii'ds their 
length ; outer third forming long fi‘ee point. 

Glabella with thi’ee pairs of lateral fmTows represented by 
isolated pits. 

Type, B. haidingeri, Barr. Stage E. (Fig. 2 h.) 

Subgroup (c). — Body strongly convex. Pygidium with broad 
nearly obsolete ribs and faint linear intercostal furrows ; axis broad, 
simple ; postaxial piece bifurcated distally. 

Thoracic pleurse with well-marked constriction at less than half 
their length and long outer fi-ee spinose portion. 

Glabella with furrows and lobation nearly or quite obsolete. 

Type, B. campanifer^ Beyr. Stage F. (Fig. 2 c.) 

{=LBarcdejnrus^ Corda.) 

Subgroup {d ). — Pygidium with narrow raised ribs separated by 
wide grooves ; sti’onglj bifurcated postaxial piece. 

Thoracic pleur® slightly constiicted at half their length ; outer 
half forming free spines. 

Glabella with three pairs of furrows at unequal distances apart ; 
first lateral lobe large, more or less circumscribed ; second lateral 
lobe small, nearly enclosed by union of second and third furrows. 

Type, B. palifer, Be 3 rr. Stage F. (Fig. 2 d.) 

Subgroup (<?). — Pygidium with ribs rather narrow, separated by 
strong furrows ; postaxial piece slightly bifurcated at distal end. 
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Thomcic plear® consti'icted at about half their length ; outer 
portion spinose, free. 

Glabella ^uth pair of inner longitudinal furrows more or less 
developed ; first lateral lobe subquadrate, very large, circumscribed ; 
second lateral lobe subnodular, very small ; first lateral furrow 
long ; second and third lateral furrows very short and united round 
second lobe. 

Type, jB. iimhellife)\ Be^^r. Stage F. (Fig. 2e.) 

Subgroup {f), — Pj'gidium with narrow ribs separated by 
furrows as wide as or wider than ribs; postaxial piece deeply 
bifurcated, resulting in the production of a nearly separated eighth 
pair of ribs, all ending abruptly at indefinite border. Axis 
ti’ilobed. 

Thoracic pleura unknown. 

Head-shield with neck-ring and palpebral lobes furnished with 
long spines. 

Glabella with first and second lateral lobes more or less fused 
together and circumscribed. Lateral fuiTows pit-like or weak. 

Type, B. rhinoceros^ Barr. Stage F, (Fig. 2/.) 

Subgroup (y). — Pygidium with broad ribs well defined, separated 
by narrow linear furrows ; postaxial piece simple, undivided ; axis 
simple. Thorax with pleurse weakly constricted; outer portion 
free, more or less spinose. 

Glabella with first lateral furrows well marked, horizontal ; first 
lateral lobe large. Second and third lateral furrows much reduced 
and united to circumscribe very sihall tubercular second lobe, which 
may be squeezed out completely. 

Type, Goldfuss. Middle Devonian. (Pig. 2y.) 

Subgroup {h), — Pygidium with moderately broad ribs separated 
by rather wide intercostal furrows ending abimptly within the 
margin ; postaxial piece simple, undivided. Axis weakly trilobed. 
Thorax with pleurae weakly constricted ; outer portion free, spinose. 
Glabella witb fii-st lateral furrows strong, horizontal ; second and 
third lateral furrows very short and united to circumscribe small 
tubercular second lobe ; first latei-al lobe not circumscribed ; pair of 
suhmedian pits present between fii’st and second lateral furrows. 

Type, B, cosiatus, Pusch. Middle and Upper Devonian. 
(Fig. 2^.) 

Subgroup {£), — Pygidium with narrow raised ribs separated by 
furrows as wide as, or wider than them; postaxial piece deeply 
hifecated ; pygidial margin with definite raised border arlned with 
spines. Tliorax with outer half of pleurae as free spines. Glabella 
with first lateral lobes large, well circumscribed, subrhomboidai ; 
second lateral lobes small, nodular ; first, second, and third lateral 
farrows united internally. 

Type, R. speciosa, Corda (=:subgen. Thysanopeltis auctt.). 
Stages F and G. Lower and Middle Devonian. (Fig. 2 /.) 
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The last subgroup (?’), consisting o£ those species with marginal 
spines round the pygiciium, is marked not only by this unique 
feature, hut also by the large circumscribed first lateral lobes of the 
glabella. It seems capable of division into two subsections, in one 
of which the marginal spines correspond in number and position 
with the ribs, but in the other they are more numerous and not 
related to them. The pvgidium has a definite raised border against 
which the ribs end ; the axis is always trilobed and the ribs are very 
narrow and raised ; the median one is strongly bifurcated, and tbe 
intercostal furrows are wide and strong. This group constitutes 
the subgenus Thysanopeltis, tbe two subgroups being represented 
respectively by B. acanfJioj^eltis and by B. speciosiis. 

It must be noticed that the paJifer and thysanopeltis groups 
agree in having the pygidimn modified in the same manner by the 
development of the ribs and intercostal grooves into radial struts. 
We can either regard this common feature as a case of convergence 
in groups not phylogenetically connected and as merely identical 
adaptations to similar conditions, or as indicating that the tliysano- 
j)eUis group, which is the later stratigraphically to appear, is a 
direct descendant of the pahfer group and has inherited its peculiar 
pygidial characters. The close resemblance in the lobation of the 
glabella in both groups inclines us to prefer the latter view. 

In the case of the haidingeri and costahis groups we find an 
intermediate state in the strut-like development of the ribs, while 
the intercostal grooves are less wide than in thQ palife^' group but 
wider than in planus group. The glabellar characters in both 
have a great resemblance, and we are therefore likewise inclined to 
regard these groups as genetically connected. 


CONCLITSION. 

The following classification of the members of the genus 
Bronteus may therefore be suggested : — 

Genus Bronteus Gold his = Bcut ell umt). 

Group I. — Subgenus nov. JEohronteiis. Type, B. laticaiiJa, Wahl. 
Group 2. — Subgenus Bronteus, sens. sir. 

Subgroup a. Type, B. planus, Corda. 


h. 

c. 

d. 

e. 
/ 

h. 

7 , 


B, haidingeri, Barr. 
B. tampanifer, Beyr. 
B, palifer, Beyr. 

B. itmhellifer, Beju*. 
B. rhinoceros, Barr. 
B.Jlahellifer, Goldf. 
B. costafus, Pusch. 
B. speciosus, Corda. 


The rank of the two subgroups of B. speciosus and B. cam- 
panifer, to which some authors have attached respectively the 
subgeneric names Thysanopeltis sjxdL B aval ejur us, is a matter of 
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opinion ; but it inaj be pointed out that tlie difiierences between 
each of them and the type of the whole genus Bronieiis are hardly 
greater than those between the other subgroups here specitied. 
However, in the case of the Phacopidis subgeueric, or even generic, 
divisions have been established on no stronger distinctive characters, 
and the divisions or groups have received special names. The 
present author is, nevertheless, loath to introduce a number of new 
terms to designate subgroups of species which have so many features 
in common. 

If we look at the whole range of variations in the structure of the 
BronteidiE, from the earliest Ordovician species to the latest Devo- 
nian representatives, it will be observed that there is a generally con- 
tinuous but rather irregular series of modifications of the pj^gidium 
and to a less extent of the glabella and bead-shield, but that diver- 
gences in structure have occmu'ed in several directions often simulta- 
neously in species of the same period without any definite trend to one 
goal- No regular consecutive series of phylogenetic changes seems 
to be traceable in the life of the family except in the pygidium, 
even when we are able to deal with such a varied and complete 
succession of species in one area as Barmnde described. Similar 
adaptations of structure to suit similar conditions seem also to have 
been repeated by different groups at different stages in the history 
of the genus. 


The Genus Beooteopsis. 

Owing to the general custom of including the genus Bronieopsis 
in the family Bronteidse, the following remarks on the author’s 
reasons for removing it to the Styginida seem to be requisite. 

The type of the genus Broiiteopsis^ Nicholson & Etheridge, 
of the Lower Oi^ovician, which has been recently discussed by 
Eaymond (i e, pp. 68-71), is B. scotica, Salter (14, p. 94, pi. xiii. 
hgs, 5-13 ; 14 c, p. 26, pi, iv. fig. 6), hut no independent diagnosis 
of the generic characters has been given. Salter, Etheridge, and 
the present author till now We placed this genus in the Bronteidse 
(=Qoldiid»). A new Scotch species B. urdmillanemis, Reed (t4, 
p* 92, pi. xiii. figs. 1-4; 14 c, p. 26, pi. iv. fig. 7), was described in 
1904. Raymond ( i pp. 69, 70, pi. iii. figs. 12-14) has described 
two new species from America and Newfoundland, one of wliich 
(B. gregaria, Raymond) only slightly differs from B. ard- 
millanensis.^ The latter also has an allied form occurring in the 
Chasmops Limestone of Sweden, B. nitens, Wiman (41, p. 113, 
pL viii. figs. 19, 20), which was attifibuted by its author to the 
genus Rolomefopun, Angelin (21, p. 58), but Raymond is of 
the opinion that Roloinetopus is closely allied to, or perhaps 
insef^mble from, Bronteopsts^ and with this view the present 
author agrees. The type-species, B, scofiea^ Which is recorded also 
hy Raymond ( i p. ^) from Newfoundland, is related to Ogggia 
in the characters of the head-shield and to Barmndia in those of 
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the pygidium as well as to Bronteuz^ as was noticed by Salter and 
Nicholson and Etheridge, while its affinities to Ogygia (?) con- 
centrica, Linnarss., were observed by the present author (14, p. 94), 
but we may here dmw attention to the resemblance of the head- 
shield and glabella of both B. scotica and B, ardmillanenus to 
Bronteus laticauda. Raymond, while now inclined to place 
Bronteopsisin the Styginidse {if, p* 283), o\ving to the resemblance 
of its pygidium to that of Biygina^ believes that the Styginidse 
(if established as an independent family) are more allied to the 
Groldiidsi than to the Asaphidas, and it seems that they exhibit a 
combination of the characters of these two families. 
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Abbenbitm. — S ince the above went to press, my attention has 
been drawn to a recent paper by Th. Heller, entitled “Die Fauna 
der obersilurischen Orthocerenkalks von Elbersreuth ” (Geognos- 
tiscbe Jabresbefte, xsxviii., Miincben, 1926, pp. 206-203, t. i. 
figs. 2 fir, 2 5, 3, 4), in wliicb six species of Bronteus, bearing 
Munster’s specific names, are recorded or described, and three of 
them (j5. nihoni^ B. nej)fum\ and B. radiatus) are figured. 
B, nUsoni and B. neftniil clearly belong to my group 2, sub- 
group A, but with regard to B. radio tm Heller states that some 
of the specimens of this species possess eight paii-s of ribs on the 
pygidium and some others only seven. His figure (op. cit. t. i. 
fig. 3) shows eight pairs and a much broader simple postaxial 
piece, and there is an unusually broad smooth border. The cha- 
racters of this pygidium are undoubtedly peculiar, but the head- 
shield is apparently still unknown, and the position of the species 
must remain uncertain. — F. R, C. R., Hoy. 28th, 1927. 
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IV. — On the Algal Nature of AxoiAes, stutterdi, Carriithers. 

By \V. iSi'. Edwards. 

[Plate ni.] 

(Published by permission of the Trustees of the British Museum.) 

In 1867 (p. 161), Carruthers described some specimens from 
the Stonesfield Slate which he regarded as part of the spadix 
of an Araceons plants and consequently named Aroides 
stutterdi. Prof. Seward later pointed out that it was most 
unlikely that this problematical fossil was really a mono- 
cotyledonous plants and in 1901 (p. 155) he gave all the 
earlier references to it in geological literature and sum- 
marized previously expressed opinions. He referred to 
Dr. H. Woodward’s suggestion that the fossil was the anal 
sac of a crinoid (a view rejected by Dr. E. A. Bather), and 
left its true position quite undecided. So far as I know, no 
further suggestion as to its nature has been made since. 

With our increased knowledge of fossil calcareous algae, 
it now seems possible to place Aroides stutterdi with a far 
greater degree of probability. The cylindrical fossil, 
externally covered with ronghly hexagonal calcareous plates, 
fitting closely together and apparently arranged in vertical 
rows, at once suggests one of the Siphoneae Verticiilatae. 
The type-specimen (now in the Oxford Museum) fortunately 
shows something of the internal structure, and the photo- 
graphs now given (PL IIL figs. 1 & 2} show even more 
clearly than Carruthers^s drawings (1867, pi. viii. figs. 25, 2 c) 
that the plates are the closed terminations of hexagonal 
tubes. The external appearance of vertical rows of hexagonal 
areas is due to the arrangement of the tubes in alternating 
whorls. These features again point to the Siphon eye 
Verticil! at 80 . 

I have seen no trace of internal structure in any other 
specimens, and probably calcification was largely external. 
Both Carruthers and Seward lay stress on the irregularly 
dentate margins of the plates, which dovetail into one 
another. This seems to be a distinctive feature, though 
the sinuations were probably not really very irregular, and 
the general hexagonal outline is usually quite clear except in 
crushed or poorly preserved specimens. Sometimes, as in 
PI. III. fig. 3, the areas are regularly hexagonal, and this 
may be due to the fact that the specimen is a cast only, the 
actual calcified plates having disappeared. The plates them- 
selves are not well preserved in the type-specimen, nor indeed 
in any of the material at my disposal. Figs. 4 and 5 on 
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PI. III. show the plates in two fragments from Stoiiesfield, 
and of these fig. 4 is the better preserved. 

Aroides stutterdi is much like a calcareous alga described 
bv Lignier (1911) from the Middle Bathouiaii of Mamers 
(Sarthe). Liguier at first referred his specimen to a Triass ic 
species; Gijroporella vesiculifera, Benecke^ but realizing later 
(Liguier, 1913) that the two were distinct, he named the 
Mamers fossil Goniolma ctjUndrica. The genus Goniohna^ 
which has long been known from Upper Jurassic rocks, was 
regarded by Saporta as the fruit of a primitive angiosperm, 
though its algal nature was pointed out by Steinmann in 
1880. In 1932 Pia discussed Lignier’s fossil, and, finding 
certain important differences from Goniolina^ he instituted 
for it the new genus Stichoporella. In the latter the verti- 
cillate branches were simple (in Goniolina they bore, 
according to Pia, three assimilatory cells), and as the 
number of branches in each alternating whorl was the same, 
the calcified outer membranes were arranged in regular 
longitudinal rows, which are not so apparent in Goniolma. 
Stichoporella was cylindiical, and Goniolina ovoid or spherical, 
with a naked axis below. Stichoporella occurs iu Bathonian 
rocks, while Goniolina ranges from Upper Oxfordian to 
Upper Kimmeridgian, being commonest, according to Pia, 
in the Lower and Middle Kmimeridgian. 

An examination of Lignier’s figure of Stichoporella cylin-- 
drica (1911, pi. i. fig. 8) reveals its close resemblance to 
Aroides stutterdi.^ and the internal structure of the former 
(Lignier, 1913, p. 71, fig. 1), though apparently somewdiat 
better preserved, is obviously comparable with that shown on 
PL IIL fig. L 

The two are evidently generically identical, but there is 
sufficient difference to separate them specifically. The 
Stonesfield fossil should therefore be re-named 

Stichoporella stutterdi (Carruthers), comb, nov., 
and tahe its place among the Jurassic Dasycladaceae, It 
differs from S, cylindrica in the dentate and dovetailing 
margins of the calcified membranes, and also perhaps in tlie 
slightly gi'eater size of the hexagonal areas (which are from 
1*5 to 2*5 mm. in diameter; in S. cylindrica they are 
1*35 mm.). According to Lignier, S» cylindrica was rather 
worn, but in places there was a thin calcified pellicle over 
the areas, and a narrow calcareous ridge between them (see 
his fig. Both species appear to have had about 

the same of tnbnlar whorled branches (estimated 

at 16 to "" IS), and Ihd"" two were about the same size ; 
S. cyiindriSa had a of 15 mm, and 8'. stutterdi 
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(type-specimen) of 17 to 18 mm. The length in each case 
IS unknown ; I have not seen any piece of S. stutterdi longer 
tlian 3 cm. The variety in appearance of the British speci- 
mens seems to he due mainly to differences in preservation, and 
there is no evidence for the presence of more than one species. 

As already stated, S. cyVindricu was found in Middle 
Bathonian rocks in Trance ; in England ^8. stutterdi occurs 
at about the same horizon^ in the Stonesfield Slate, and also 
a little lower, in the Lincolnshire Limestone of Northampton- 
shire (Upper Bajociau). It has recently been recorded from 
the Bathonian (zone of Rhijnchonella concinna) of Rinxent, 
France, by Dutertre (1926), who refers to it as a pro- 
blematical organism, but does not give a figure. 

In conclusion, it may be remarked that Carnithers’s species 
had nothing whatever to do with Kutorga's Aroules crassis- 
patha, Carruthers followed Kutorga in using Aroides as a 
form-genus, and A. crassispatha is probably the leaf-bud of 
some gymnospermous plant. 

I am indebted to jMt. J. A. Douglas for information about 
the type-specimen, to Mr, C. J. Bayzand, of the University 
Museum, Oxford, for facilitating my examination of Car- 
ruthers^s material, and to Dr, P. L. Kitchin for the loan of a 
specimen from the Survey Museum, Jermyn Street. 
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EXPLANATION OF PLATE III. 

All the figures are of Stichoporella stutterdi (Carr.), Edw., and are 
magnified two diameters. The photographs are by H. G. Herring. 

Fiy. 1. Transverse section of the type-specimen. Oxford Museum. 

Fig. 2. Half of the type-specimen with a small part cut longitudinally. 

showing the hexagnnal tubes. Oxford Museum. 

Fig. 3. A fragment showing hexagonal areas. Brit. Mus. N. H., Geol. 
Dept., no. V, 3442. 

Fig. 4. Fragments of a crushed specimen with calcareous plates. Brit. 

Mus. N. H., Geol. Dept., no. V. 5585. 

Fig. 5. A crushed speoimem showing interdigitating calcareous plates. 
Mus. Geol. Surv., no. 2260. 
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V . — Neto or little-known Tipulidse (Diptera). — XXXVII. 

Australasian Species. By Charles P. Alexander, Ph.D.^ 

P.E.S., Massachusetts Agricultural College, Amherst^ 

Massachusetts^ U.S.A. 

In the present paper, a portion of the Australian and 
Tasmanian species of crane-flies belonging to the tribe 
Hexatomini that were taken by Dr. Andre L. Toiinoir are 
discussed. A few additional specimens secured by Mr. Hardy 
(in the University of Queensland Collection) and Mr. Hill 
(in the National Museum, Victoria) are included. The rich 
Tonnoir collections have been returned to Dr. Tonnoir, and 
will presumably be placed in one of the leading Australian 
Museums. I wish to express my sincere thanks to Messrs. 
Hardy, Hill, and Tonnoir for the privilege of studying this 
abundant material. 

The localities in New South Wales, Victoria, and Tasmania 
where Dr. Tonnoir collected have been discussed in a previous 
instalment (Ann. & Mag. Nat. Hist. ser. 9, vol. xix. pp. 18- 
19, 1927), which should be consulted for further information. 

In the present paper and others under this general title, 
the writer has adopted the modifications of venation affecting 
the radial field, as discussed in detail in other papers now in 
press (^‘The Interpretation of the Radial Field of the Wing 
in the Nematocerons Diptera/’ Proc. Linn. Soc. New 
South Wales, 1927 ; ‘^The Oriental Tipulidae in tlie Collec- 
tion of tho Indian Museum/’ Part I., Rec. Indian Museum, 
1927). These papers should be consulted by students 
interested in the problem.' 

Tonnoibella, gen. nor. 

Rostrum long and slender, about twice as long as the head 
and only a little shorter than the antenna. Autennm of 
moderate lengthy the flagellar segments cyiindancal, with 
relatively short and inconspicuous verticils. Vertex at 
narrowest point conspicuously hollowed out. Cervical 
sclerites conspicuous. Pronotum massive. Pseudosutural 
foveas small, placed far laterad ; no tuberculate pits. Xjegs 
relatively long and slender; tibial spurs distinct. Wings 
with Sc long, Scs at its tip; Ms elongate, angulated at 
origin ; Rg+ 34.4 shorter than ni-cu ; cell very deep, veins 
Rs and lying generally pai’allel; basal section of E 2 near 
the tip of ; Rj^s about one-half longer than R 3 alone ; 
cel! Ifi very deep, its petiole very reduced, subequal to or 
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shorter than in ; cell 1st large, its inner end lying 
proximad of the remaining elements of the cord ; m~cu 
transverse, in alignment with r-m, at a little less than its 
own length beyond the foik of M , anterior arcuius lacking. 
Macrotrichiae relatively sparse and inconspicuous, there 
being none on Rs^ jRa+s+i, or the veins proximad of the cord, 
excepting R and the outer ends of the Anal veins. Male 
hypopygium massive, the segments fused into a ring. Ninth 
tergite with the median region produced into a flattened 
depressed ledge that is deeply notched medially, the lobes 
thus formed being obtusely rounded at their tips. Sternal 
region membranous, the median area only slightly produced 
into a low' lobe. Basis tyle short, stout, tumid, the outer 
face with sete that are longer and stouter on distal third ; 
ventro-mesal face of style with a cushion that is densely set 
with short golden setm ; no apical lobes. Dististyles two, 
united at base, the outer style stouter, more flattened 
outwardly. Gonapophyses appearing as powerful chitinized 
rods, near the tips a little expanded, terminating in a short, 
gently-curved hook. Anal tube conspicuous. Ovipositor 
wdth the valves elongate, heavily chitinized, the tergal valves 
more slender, gently upcurved. 

Genotype, Tonnoirella gemella^ sp. n. (Australian Sub- 
region). 

The present group is named in honour of my friend, 
Dr. Andre L, Touuoir, to whom our greatest advance in 
knowledge of the Nematocera of Tasmania and South- 
Eastern Australia is due. Tonnoirella should be placed with 
Tinemyia^ Hutton, and Rhamphopliila^ Edwards, among the 
lower Epiphragmaria. The condition of the rostrum is 
somewhat intermediate between the two genei^a named. The 
hypopygium is relatively simple iu structure, without the 
conspicuous outgrowths of the hasistyle and ninth sternite 
of Rhamphophila, The venation is chai'acterized by the 
unusual depth of the cells beyond the cord, the petioles of 
ceils jRs and Mi being unusually short. The trichiation 
of the veins is sparse and inconspicuous. 

Dr. Tounoir has supplied the following field-notes ; — 

“ This I collected on Mt. Field on the slope of the range 
that goes down towards the nearly unexplored part of the 
country extending towards the south-west. I had just 
arrived on the summit at noon, and the guide took me down 
in a deep valley where I expected to find some Blepharocerids. 
It was on the down track that this species was so abundant 
on the flowers of Bracophyllum, I collected the lot that was 
submitted to you, noted that there were three specimens 
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with marmored wings and looked for more, but we had to go 
on. I had in mind to come back the following day, but it 
turned so wet during the rest of ray stay in the range that I 
could scarcely go out of the hut.^’ 

Tonnoirella ge^^nella, sp. ii. 

Wings strongly tinged with yellow, the darker pattern 
very sparse. 

Male . — Length (excluding rostrum) 13 mm. ; wing 
16 mm. ; rostrum alone 2*5 mm. 

Eostrum and palpi black, the former with short erect 
black setse. Antennae arising from before the eyes, black 
throughout. Head dark grey, the dished-out region of the 
vertex more yellowish. 

Cervical sclerites dark grey. Pronotum dark brown, the 
anterior notum more pruinose. Mesonotal prsescutum grey, 
with four dark brown stripes, the lateral margins of the 
sclerite similarly dark brown ; scutum grey, the median area 
immediately behind the sutui'e more brownish, the lobes 
nearly black ; scutellum dark grey, with an impressed dark 
spot at base on either side of median line, the parascutella 
black ; postnotnm black, the sides dusted with grey. Pleura 
dark grey, the pleurotergite clearer grey. Halteres yellow, 
the base brighter yellow, the knobs dark brown. Legs with 
the coxse dark brown, sparsely pruinose ; trochanters obscure 
yellow, the tips darkened ; remainder of legs brownish black, 
the femoral bases very narrowly obsem’e yellow, more 
extensively so on the fore femora. Wings with a strong 
yellow tinge, the base and costal region brighter yellow i 
stigma strongly yellow, the ends brown, the outer end more 
extensively so ; an extensive brown blotch at the fork of Af, 
this preceded and followed by a clear spotj anal angle 
narrowly margined with brown ; veins brown. A^enation as 
described under the generic diagnosis. 

Abdomen brownish yellow, the lateral margins of the 
outer sternites brown 3 segments seven and eight brownish 
black; hypopygium obscure fulvous. Male hypopygiuin as 
described under tlie generic diagnosis. 

Hab. Tasmania. 

Holotype^ S , Mt. Pield, altitude 3500 feet, December 18, 
1922 (A. Tonnoir). 

Paratopotypes, 8 c? c? , December 18, 1922. 

Tonnoirella gemella marmoripennis., suhsp. n. 

Female. — Length (excluding rostrum) 16 mm.; wing 
16*5 mm. ; rostrum alono 2*8-3 mm. 
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Three females in the typical series are so very diferent 
from the males, both in wing-pattern and leg-coloration, 
that it is dilHcult to believe that the two forms can represent 
merely the two sexes of a single species. Until more 
evidence is forthcoming, it seems best to apply a separate 
subspecific name to these females, but the possibility of this 
being a single very variable or highly dimorphic species is 
not excluded. 

Characters as in typical gemella, differing as follows : — 

Legs yellow or fulvous-yellow, the femora with a con- 
spicuous black ring that is nearly terminal, the apex beyond 
it dark red,* median portion of femora broadly infumed; 
tibial bases and tips iiifuscated ; tarsal segments brownish 
yellow, the tips very narrowly infuscated, the terminal 
segments uniformly blackened. In a paratype female the 
legs are as in typical gemella, black, but the tips are narrowly 
but conspicuously reddish. Wings whitish subhyaline, with 
a handsome obliquely-banded brown pattern and ocellate 
rings at the origin of Rs^ beyond the arculus and at the ends 
of veins Cui to 27id A ; the outer oblique band includes the 
wing-tip, pale brown, margined internally with darker ; 
the second band includes the outer brown spot of the stigma 
and the outer end of cell 1^/ M 2 , pale, the margins narrowly 
darker ; the third band is irregular and diffuse, at the cord, 
extending from the proximal end of the stigma to m-cu ; 
anal region broadly suffused. One female has the wing- 
pattern more yellowish and very pale, approaching the type 
of the males of gemella. 

Abdomen light yellowish brown, the caudal margins of 
the segments very narrowly ringed with yellowish, the 
lateral margins dark brown ; basal tergite uniformly dark, 
pruinose. Ovipositor as described under the generic 
diagnosis. 

Hah. Tasmania. 

Holotype^ ? , Mt. Field, altitude 3500 feet, December 18, 
1932 {A. Tonnoir). 

Pco'atopotypes, 2 ? ? , December 21, 1922. 

Austroliinnophila relicta^ sp* n. 

Belongs to the argus group; general coloration brown; 
antennae ( J ) elongate ; balteres elongate, the knobs yellow ; 
femora with a narrow black terminal or nearly terminal ring 
that is preceded by a vague obscure yellow ring ; wings 
with a yellowish tinge, sparsely spotted with brown; m-cu 
sinuous, oblique ; male hypopygium with the inner margin 
of the gonapophyses microscopically serrulate. 
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— Length 12 mm. ; wing 14 mm. ; antennse about 

6 mm. 

Rostrum brown, obscure yellow laterally; palpi dark 
brown. Antennae ( 8" ) elongate, approximately one-half the 
length of the body, the segments elongate-cylindrical ; first 
scapal segment dark brown ; flagellar segments brown, 
darker outwardly, the incisures vaguely and narrowly paler; 
segments with a dense erect pubescence and short relatively 
inconspicuous verticils. Head brown, t,he centre of the 
vertex darker, the anterior vertex more yellowish. 

Pronotum yellowish brown. Mesonotal prsescutum with 
the restricted ground-colour brownish yellow to greyish with 
four dark brown stripes, the anterior and lateral margins of 
the sclerite in some specimens similarly margined with dark 
brown ; scutum greyish brown, the centres of the lobes 
extensively dark brown ; scutellum lighter brown, the para- 
scutella darker ; postnotum dark brown, very sparsely 
pruinose. Pleurae yellowish brown, with a broad conspicuous 
dark brown longitudinal stripe extending from the cervical 
sclerites to the postnotum, passing between the wings and 
the halteres, the stemopleurite somewhat darkened. Hal teres 
elongate, the stem pale, the outer third or less darker, the 
knobs yellow. Legs with the coxae and trochanters obscure 
brownish yellow ; femora brown, the bases paler, imme- 
diately before or at the tips with a narrow black ring, 
preceded by a very vague yellowish ring of slightly greater 
extent ; remainder of legs brown with dark setae, the 
terminal tarsal segments dark brown. Wings with a strong 
yellowish tinge, the base and costal region somewhat brighter ; 
a sparse pattern of small brown spots distributed as follows : 
At h ; arculus ; Scg, base of iig , ; tips of veins 

i?3 and R4 ; basal deflection ox Bg ; fork of Mi 4.3 ; very 
vaguely on and outer end of ceil l5< ; gradually 

increasing marginal spots on the longitudinal veins from 
caudad ; veins brown, more yellowish in the costal region. 
Venation : oblique, at tip of Sci and exceeding the latter 

in length, ending shortly beyond origin of angulated 

and short-spurred at origin ; R^ very pale, some distance 
from the tip of ; -^2+3 a little shorter than the sinuous 
i?3 ; hasai deflection of long, arcuated ; cell about 
twice its petiole ; cell 1^^ Mg gently widened distally, the 
oblique, sinuous m-cu placed at or before mui-length of its 
lower face ; vein 2nd A long; anterior arculus broken. 

Abdominal tergites brown, the lateral margins narrowly 
darker broiVn < bypopygium and subterminal segments dark ; 
stemites obscure brownish yellow, their bases narrowly 
ringed with brown^ on the o^er segments the margins darker. 
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Male liypopygium witli the ninth tergite evenly notched 
medially ; basistyle short and stoat, with long coarse setj«. 
Disti'ityle small, the outer style terminating in a slender 
curved hook. Gonapophyses appearing as flattened blades, 
the apex of each extended into a slender chitinized hook, the 
inner margin microscopically serrate. 

Hab. Tasmania. 

Holotype^ c? , Hartz Mts., December 10, 1922 Tonjioir^. 

Faratypes^ 3" Febimary 8, 1923 ; ^,Mt. Field, 

December 21, 1922 ; Adventure Bay, December 30, 1922 
(^. Tonnoir), 

The wings of the present species bear a conspicuous 
superficial resemblance to those of AustroIimnopliHa mterventa 
(Skuse), but the coloration of the body and antennse, ?md 
the venational details, are very different in the two species. 

Epiphragina meridionalis^ sp. n. 

General coloration brown ; antennse relatively elongate, 
the flagellum bicolorous ; pleura dark brown, narrowly lined 
with yellow ; femora and tibiie yellow^, each with two brown 
rings ; wings yellowish brown, with a sparse darker brown 
pattern, the spots ringed with paler; a single supernumerary 
cross-vem in cell 0. 

Male — Length 7‘5“10 mm. ; wing 8-10*8 mm. 

Rostrum and palpi dark brown. Antennae relatively 
elongate, if bent backward extending to shortly beyond the 
base of the halteres; first segment brown, sparsely prumose; 
second and third segments orange ; remaining flagellar seg- 
ments brownish black, the apices of the segments light 
yellow, on the basal segments including about the distal 
third of the segment, the amount decreasing outwardly, 
the terminal segments more uniformly infuscated. Head 
brownish grey, variegated with brown. 

Pronotum fulvous, the anterior notum with a small brown 
dash, the lateral margin of the sclerite infuscated. Meso- 
notal prsescutum cinnamon-brown in front, variegated with 
dark brown along the cephalic margin and at the humeri, 
the extreme humeral angle obscure yellowy posterior portion 
of the prsescutum more yellowish biwn wRh four dark 
brown stripes that do not attain the suture ; scutum 
obscure yellow, the lobes variegated with brown ; remainder 
of mesonotum yellow, the postnotum greyish yellow, with a 
capillary brown vitta extending from the transverse suture 
to the abdomen ; a small brown spot on either side of the 
scutellum at base ; postnotum with a small brown spot on 
either side of the median vitta before mid-length. Pleura 
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largely dark brown, with two or three narrow and sometimes 
subobsolete obscure yellow longitudinal stripes, the dorso- 
pleural membrane dark brown. Halteres yellow, the basal 
half of the knobs brown, their apices yellow. i [Legs with’ the 
fore cox^ yellow, traversed by two narrow brown lines ; 
middle and hind coxae yellow, the extreme bases dark brown ; 
trochanters yellow ; femora obscure yellow/xvith^two broad 
brown rings, the first just beyond mid-length, the second 
narrower, suhapical, the yellow idng enclosed being relatively 
broad, clearer yellow ; tibiae brownish yellow, clearer yellow 
at base, with a narrow dark brown subbasal ring and a 
broader more diffuse paler brown ring before mid-length ; 
tip of tibiae slightly darkened ; tarsi brownish yellow, the last 
segment darker. Wings with a yellowish-brown tinge, with 
a sparse pattern of larger dark brown spots that are nar- 
rowly ringed with whitish subhyaliue ; these spots are 
arranged as fallows : At h ; arcnlus ; origin of Rs ; at 
supernumerary cross-vein in cell C ; a broad oblique band 
extending from Sci along the anterior cord to the fork of M] 
tip of ; m-cu ; outer end of cell 1st M 2 ; fork of Mi^ 2 i 
a continuous series of marginal spots at ends of longitudinal 
veins, these becoming larger posteriorly ; anal angle narrowly 
darkened ; veins pale brownish yellow, a little darker in the 
infuscated areas. Venation : A single supernumerary cross- 
vein in cell C; Rs square and spurred at origin'; J^g^pale, 
snbobsolete ; longer than ; inner ends of cells R^^ 
i? 5 , and ist M 2 in transverse alignment; cell Mi one-half 
longer than its petiole ; cell 1^/ long, widened outwardly, 
m-cu at one-third its length. 

Abdominal tergites pale brown, the lateral margins nar- 
rowly darker; sternites yellow, the lateral margins of the 
segments narrowly dark brown, more extensively so on the 
basal sternites ; hypopygium reddish brown to brown. Male 
hypopygium with the ninth tergite produced into a median 
lobe that is deeply notclied, the lobes formed being relatively 
narrow. Inner dististyle longer than the outer, the apex 
flattened, obtusely rounded. Interbases slender, the apex 
terminating in two acute recurved spines. 

Hab. Victoria, Tasmania. 

Holotype, Strahan, Tasmania, February 5, 1923 
(A. Tonnoir). 

Faratopotype, S. February 1924 {G. H, Hardy), in 
Queensland University Collection; 1 Tullah, 

Tasmania, November 8, 1922; 1 Zeehan, Tasmania, 

February 7, 1923 ; 3 cJ Burnie, Tasmania, February 1, 
1923 (A. Tonnoir)\ 1 Ferntree Grully, Victoria, Febru- 
ary 22, 1924 {G, F. m National Museum, Victoria, 
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Eplphragma ivihoniana, sp. u. 

General coloration brown ; antennae short, the flagellar 
segments beyond the second brownish black ; femora and 
tibiae yellow, the former with two brown rings, the latter 
with a darker brown subbasal ring ; wings creamy snb- 
liy aline, the ground-colour almost obliterated by abundant 
spots and dots in all the cells ; a senes of about a dozen 
darker brown spots in cell C, these surrounding small spurs 
of cross-veins into the cell from vein C; petiole of cell 
short. 

Male . — Length about 9*5 mm. ; wing 10*5 mm. 

Ftostrum obscure yellow ; palpi dark brown. Antennse 
short, if bent backwai'd scarcely attaining the wing-root ; 
scapal segments hrown, the buvsal segment slightly dusted, 
the second paler apically ; basal flagellar segment orange- 
yellow ; second flagellar segment brownish yellow; remainder 
of the flagellum brownish black, the segments with elongate 
verticils. Head yellowish brown, the vertex more greyish 
medially, with a brownish spot on either side. 

Pronotum with the anterior sclerite fulvous, the post- 
notnm obscure yellow. Lateral pretergites obscure yellow. 
Mesonotal praescutum with the usual stripes rather pale dull 
brown, the anterior portion and the usual interspaces and 
lateral margins deep chestuut-bi’own, the extreme cephalic 
mai’gin of the sclerite naiTowly blackened ; humeral region 
restrictedly yellow ; median line of the prsescutum with a 
capillary hrown vitta on the posterior half; scutum yellowish 
brown, the centres of the lobes extensively iufuscated, the 
median area broadly darkened ; scutellum dark, the surface 
pollinose, the median area dusky, with a conspicuous brown 
spot on either side at base ; postiiotum whitish, the median 
area with a brown line and with a brown spot on either side 
near mid-length. Pleura dark brown, very narrowly and 
vaguely lined longitudinally with yellow vittse. Halteres 
yellow, the knobs iufuscated. Legs with the fore coxm dark 
browDj traversed by a yellowish line ; remaining coxee pale 
yellow, their bases narrowly dark brown ; femora yellow 
with a brown subapical ring and a vague, sometimes scarcely 
defined, postmedial brown ring ; tibise yellow, withanarrow 
but conspicuously dark brown subbasal ring; tips of tibim 
narrow and indistinctly xnfumed ; tarsi yellow, the terminal 
segments darker. Wings creamy subhyaline, the ground- 
colour almost concealed by abundant brown spots and dots 
in all the cells, these so abundant as to be contiguous or 
confluent in most cases ; a series of darker brown spots in 
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cell C, there beiii^ nine or ten between h and the super- 
numerary cross-vein, most of these spots encircling a short 
spur from costa into the cell ; cell Sc nearly free from 
markings ; the stigmal area and markings at ends of veins 
^1+25 ^3? ^4 somewhat darker than the other spots of 

the membrane ; veins pale brown. Costal fringe short. 
Venation : A series of spars of veins in cell C as described 
above; longer than iS'ci ; faint; i?2+3 nbout one-half 
longer than R^ alone ; cell more than three times its 
petiole ; cell with the proximal end narrowed, the cell 

widened outwardly, m—cu at near twm-thirds its length. 

Abdominal tergites obscure yellow, the lateral margins 
broadly infuscated ; sternites whitish yellow, the bases and 
lateral margins of , the segments narrowly dark brown ; 
hypopygium obscure yellow. Male hypopygium as in the 
other Australian species of the genus ; tip of the outer disti- 
style a short hook, the margin of which is truncated. 
Interhases appearing as straight rods that terminate in two 
short curved teeth, 

Sab. "New South Wales. 

Hohtype^ cj, Mt. Wilson, Blue Mts., November 19 , 1921 
(A. Tonnoir ) . • 


Bbrgrothomyia, gen. nov. 

Antennae 16 -segmented; first scapal segment relatively 
short ; basal ftagellar segments with the lower face strongly 
protuberant and here unprovided with verticils ; outermost 
flagellar segments passing into oval, with the lower face 
only slightly produced; outer face of the flagellar segments 
provided with verticils that are longer on the basal segments, 
where they are approximately one-half longer than the seg- 
ments ; surface of flagellar segments with a short, dense, erect 
pubescence. In the female the flagellar segments are some- 
what less protuberant. Rostrum as long as the remainder 
of the head. Pronotum massive. Pseudosutural foveae 
conspicuous, remote from the lateral margins of the prse- 
scutum ; tuberculate pits present, placed at the extreme 
cephalic margin of the sclerite, separated from one another 
by a distance a little less than the diameter of one. Tibial 
spurs present. Wings with Sc relatively short, ending before 
the fork of Rs^ Sc^ close to the tip of Sc^ ; Rb augulated and 
spurred at origin; long (rfiemeTienw) to very long 

{Tostrifera) ; i?3+3^4 a little shorter or longer than i?3^4 
{roBtriferu} or longer than iZg+g {diem^7ms)\ a 
little longer than R^ alone ; inner ends of cells and 
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1,9? M2 in transverse alignment ; distal section of i^^ 

alignment with M2 ; cell 1 st M2 large, m-cu at or before mid- 
length; anterior arcnlus present. Male hypopygium with 
the basistyles relatively slender; outer dististyle sinall^ 
terminating in an acute spine, the outer margin before the 
apex with numerous smaller appressed spines. Gonapophyses 
appearing as Hattened plates on either side of the mdeagus, 
the tips produced into short recurved spines. Ovipositor 
with the valves long and slender^ especially the very elongate, 
nearly straight tergal valves. 

Genotype, Lininophila rostrifera^ Skuse (Australian Sub- 
region). 

Besides the genotype, the new species BergrotJiomyia 
diemenensis belongs here. The other species of Hexatomine 
flies with the rostrum moderately elongate (^Rhanipkophila^ 
Edwards, Tonnoirella, gen. nov.) belong to the subtribe 
Epiphragmaria, in which the anterior arciilus is lacking. 
The present genus belongs to the subtribe Limnophilaria^ 
with the anterior arculus preserved. The structure of the 
antenna and male hypopygium, and the venation, especially 
the relative lengths of Sc and R2+3+4 fk® position of R3, 
ofier additional generic characters that point toward the 
genus Pilaria^ Sintenis. This new genus is named in honour 
of the late Dr. Ewald Bergroth, distinguished Heteropterist 
and profound student of the Tipulidse, to whom I expre^ss 
my most sincere thanks for much kindly advice in earlier 
years. 

Bergrofhomyia diemenensis, sp. n. 

General coloration blue-grey, the pi’^scutum with four 
brown stripes ; wings whitish subliyaline, with a heavy 
brown pattern, cell Cu and the Anal cells washed with 
paler brown ; Rg or beyond the fork of R3+4, in rare 
cases placed shortly before this fork. 

Male . — Length about 8 mm. ; wing 7*8 mm. 

Female , — Length about 1 1 mm. ; wing 8*6 mm. 

Eiostrum light blue-grey ; palpi dark brown. Antennae 
one-'half longer than the rostrum^ black, the basal segment 
pruinose; flagellar segments as in the’genus, the basal seven 
or eight flagellar segments strongly produced on the lower 
face. Head light blue-grey, with a conspicuous brown mark 
on the vertex. 

Pronotum blue-grey. Mesonotal prsescutum blue-grey 
with four brown stripes, the intermediate pair closely 
approximated, not reaching the suture ; pseudosutural foveae 
black ; lateral margins of prsescutum slightly infumed ; 
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scutum blue-grey, tlie lobes very faintly marked witli darker ; 
sciitellum and postiiotum blue-grey. Pleura clear blue-grey, 
the dorso-pleural membrane narrowly bufiy, suffused with 
brown behind. Halteres yellow^ the knobs iuEuscated. Legs 
with the coxre light brownish yellow, sparsely pruinose ; 
trochanters obscure yellow, the tips iuhiscated; femora 
obscure ^^ellow, the tips broadly blackened ; tibiae and basi- 
tarsi similar, the tips narrowly blackened ; remaining 
segments of the tarsi passing into brownish black. Wings 
whitish subhyaline, with a heavy brown pattern ; cell C 
yellowish brown to brown, with still darker clouds at h and 
the outer end ; stigma oval, dark brown ; conspicuous bro wu 
spots at origin of Rs; along the cord; fork of i^ 24 - 3+4 ? outer 
end of cell I 5 / ilfg; fork of marginal spots on the 

longitudinal veins, large and conspicuous on smaller ou 
the others very reduced ; cell 31 largely suffused with 
paler brown ; basal two-thirds of cell Cu, the end of cell 
Ay and the outer two-thirds' of cell 2nd A similarly 
clouded ; remaining veins in the caudal and outer parts of the 
wing more or less clouded with brown ; veins brown, scarcely 
darker in the infuscated areas. Venation : Sc 2 at tip of Sci ; 
Rs conspicuously spurred at origin ; i? 2 + 34-4 l^ng, but still 
much shorter than jR^, nearly twice in-cic ; jRi ^_2 and R 2 
subequal ; R^ subequal to IRg+s ; cell Mi longer than to 
nearly twice its petiole ; m-cu at one-third to shortly before 
mid-length of cellist M 2 ^ cell 2nd A broad on basal half, 
narrowed apically. In a few cases R^ is at or very close to 
the fork of J? 3 + 4 , in one paratype (Lake Margaret) before 
this fork, being subequal to JR 34.4 alone. 

Abdomen dark greyish brown, the sternites paler, especially 
the basal stemitesy which are obscure yellow ; tergites with 
an oblique row of impressed dots on either side. Male 
hypopygium with the outer dististyle stout, the outer margin 
with conspicuous appressed to subappressed spines, these 
becoming smaller hasally, but continued basadto beyond mid- 
length of the style. Gonapophyses w ith the spines long and 
slender, gently curved, the long tips acute. 

Hah. Tasmania, 

Hohtjfpe, c?, Zeehan, February 1924? (G. H. llardy)^ in 
Queensland University Collection. ^ 

Allotype. ? , Strahan, February 1924 (G. Jl. Hardy). 
Paratopotypesy 6 c? ? ; paratypeSy 2 S S , Lake Margaret 
February 3, 1923 {A. Tonnoir). 
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DlEMENOMYlA, gen. liOV. 

Antennas with from 16 (bulbosa, sp.n., $ ) to 21 {prcetenuis, 
sp, n.) segments; lower or ventral face ot* the tlagellar 
segments strongly produced to give a serrate -appearance 
to the organ; verticils relatively short and inconspicuous, 
nostrum and palpi short. Pseud osutural fovese small and 
inconspicuous, weakly lunate in form ; tuberculate pits 
lacking ; meron small. Tibiae spurred. Wings with or 
without conspicuous macrotricbim in the outer cells. Sci 
elongate ; about one-balf and subecpial to nearly 

twice II2J.3; inner ends of cells and Is^ Ji2 in trans- 

verse alignment ; cell 3Ii present ; m-cu about its own 
length beyond the fork of 31 ; anterior arculus preserved. 
Male hypopygium with the outer dististvle chitinized, weakly 
bifid at apex ; inner dististvle smaller^ fleshy. Gouapophyses 
appearing as flattened blades that terminate in a long 
recurved hook. Ovipositor with both tergal and sternal 
valves very long and nearly straight. 

Genotype, Dlemenomyia bulbosa^ sp. n. (Australian Sub- 
region). 

Diemenomyia prcetenuis^ sp. n., likewise belongs here. 
The characters of the group point toward Tanymera (Loew), 
Alexander (Lower Oligocene; Baltic Amber), in the pro- 
duced flagellar segments, but in other respects the two 
genera do not seem to be very closely allied. 

Diemenomyia bulbosa, sp. n. 

General coloration grey ; antenna ( cj ) 18-20-segmeated, 
in ? 16-segmented ; lower face of flagellar segments strongly 
produced ; wings tinged with brown, stigma dark brown* 

Male. — Length about 6*5-7 mm. ; wing 8-8*8 mm. 

Female . — Length about 8 mm. ; wing about 8*5 mm. 

Rostrum dark ; palpi dark brown. Antennae {S) 18-20- 
segmented, black throughout ; basal and intermediate 
flagellar segments strongly produced, the terminal segments 
passing into oval ; verticils moderately elongate* much 
exceeding the short dense pubescence. Head broad, dark 
brown, with a spai*se yellowish pollen, heaviest in front. 

Pronotum dark brown, dusted with yellowish grey, 
ilesonotal praescutum grey with three subconfluent brownish- 
black stripes that are more sparsely dusted and appear some- 
what shiny ; scntum and scutelium dark brown, sparsely 
pollinose ; postnotum heavily dusted. Pleura dark brown, 
with a sparse greyish pollen* Halteres yellow. Legs with 
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the coxae hrowuish yellow^ fore coxae darker ; trochanters 
obscure yellow; femora brownish blacky their bases broadly 
obscure yellow; tibiae and tarsi brownish black. Wings 
with a strong brownish tinge^ the costal region somewhat 
darker; stigma oval, dark brown; a dusky cloud on tlie 
anterior cord ; vein Oux more or less distinctly seamed wuth 
dusky ; veins dark brown. Macrotrichiae in the apices of 
cells /?2, ii4, %nd Mg, and, in cases, even and 
all of Ml. Venation: Sc^ extending just beyond the fork of 
Rs, Sc 2 some distance from its tip, variable in position^ Sci 
ranging from a little less than to much exceeding m-cu ; 
about one-half Ri ^2 subequal to R^j^z j -^24.3+4 about 
one-third longer than m-cu ; cell present, varying from 
a little more than one-half to fully as long as its petiole ; 
m-cu varying from a distance equal to its own length to 
slightly less beyond the fork of M. 

Abdomen dark brown, including the hypopygium. Male 
hypopygium with the basistyle stout. Outer dististyle rela- 
tively slender, heavily blackened, more thickened basally, 
narrowed to the slightly bifid apex ; surface of style with 
long yellow setae, especially on the outer face ; inner style 
shorter, with basal setae, the apex narrowed, smooth, termi- 
nating in a single strong seta. Gouapophyses terminating 
in a strong hook at the caudo-lateral angle, this directed 
strongly mesad. JEdeagus elongate. 

In the female the antenna ai^e only 16-segmented, the 
segmeuts but slightly produced, the terminal segment much 
larger than the penultimate. Macrotrichiae of the wing more 
restricted, confined to the radial field. Ovipositor with the 
valves long and straight, the tips acute. 

Had. Tasmania. 

Holotype^ (J, Mt. Wellington, November 28, 1922 {A. 
Tonnoir). 

Allotopoiype^ ? , November 30, 1922. 

Puratapotypes^ 5 $ , November 26-30, 1922 ; paratypes^ 

2 (J Hartz Mts.j December 9-10, 1922; c? Cradle 
Valley, January 10-27, 1923 (^. Tonnoir). 

Dieme7iomyia hulbosa multifida^ subsp. n. 

Leiigth about 7 mm. ; wing 8 mm. 

Sesembling the typical form, differing as follows — 

f IS-segmented, feebly serrate. General 
color^c^ vof tWnrax atrongly blue- grey pruinose. 

elq&e to the lateral margin of 
praesoutend- Wisag» maerot^iehi^ in the cells. 
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Had. Tasmania. 

Holotype^ Cradle Valley, January 22, 1923 [A. 
Tonnoir ) . 

Diemeiiomyia bulbosa temei'aria^ subsp. n. 

Male . — Length 4*5-5 mm. ; wing 5-6 mm. 

Eesembling the typical form^ differing as follows : — 

A very small dy, with 18-segmen’ted autennse ; macro- 
trichise either completely lacking (holotype) or weakly 
preserved (paratype). Sc^ removed from tip ot the 

latter a little less than m-cu ; subequal to R\j ^2 ^ 2+3 ? 

cell Ml very small. 

Hub. Tasmania. 

Holotype., cJ, Cradle Valley, January 27, 1893 (A, 
Tonnoir) . 

Paratopotype, $ . 

Diemenomyia prdetenuis , sp. n. 

Male . — Length about 6*5 mm, ; wing 6*8-7'2 mm. ; 
antennae about 3*8 mm. 

Closely allied to D. bulbosa., sp. n. Antennse 21-segmented, 
very long and slender, if bent backward extending to nearly 
one-third the length of the abdomen ; autennse black 
throughout, the scapal segments slightly pruiuose; flagellar 
segments long, moderately produced beneath, the appearance 
produced not markedly serrate; individual flagellar seg- 
ments densely clothed with a short dense pubescence, the 
verticils short, scarcely longer than the pile. "VViugs with a 
brown tinge, the stigma relatively pale, not darker than the 
vague seam on the anterior cord and but little evident against 
the ground-colour; veins darker brown. Macrotrichiae of 
the cells very scanty, confined to cells and iij, in the 

two latter cells restricted to a single row at or near mid- 
width of the cells, confined to the distal half or less. 

Hab. Tasmania. 

Holotype^ <J,Mt. Field, December 18, 1922 {A. Tonnoir). 

Paratopotype, . 


Limnophila cingulipes^ sp. n. 

General coloration grey, the prsescutum with browm 
stripes ; autennse short, obscure yellow, the basal segment 
dark; femora yellow, with two narrow dark rings; wings 
relatively narrow, whitish, with a heavy brown pattern ; ceil 
1st elongate ; m~cu at near mid-length. 

Mafe.— Length about 13 mm, ; wing 12*5 mm. 
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Ro^^trum bro^iij with a sparse j^rcy bloom, tlie nasal region 
tnftecl with a fe^r dark seta3. All^enll^e relatively short, if 
bent backward not attaining- the wing-root; basal segment 
elona:ate-C}dindrical, dark browni ; reniaiuder of antcinnc 
obscure yellow, the flagellar segments loiig-ovak becoming 
smaller and somewdiat darker outwardly. Head dark, hea\ily 
grey pruinose. 

Fronotum light grey, the median area with an interrupted 
brown line. Mesoiiotal priescutum light grey, with three 
brown stripes, the median stripe very pale browm, its anterior 
half divided by a very conspicuous dark brown capillary 
vitta ; lateral stripes broad, dark brown, extending from 
behind the large circular pseudosutural fovem to tlie suture ; 
fovese pale reddish ; lateral margins of praesentum weakly 
infumed; scutum light grey, each lobe with a large mesal 
and a very small lateral spot of dark brown ; scutellum grey, 
the parascutella darker ; postnotal mediotergite grey, darker 
caudally and laterally. Pleura grey, with a broad dark brown 
stripe, extending from the pronotum across the dorsal 
pleurites, passing above the halteres and beneath the wing- 
root; dorso-pleural membrane obscure yellow. Halteres 
pale, the knobs weakly darker. Legs with the coxse dark 
brown, sparsely pruinose, especially the hind coxse ; tro- 
chanters brownish yellow ; legs long and slender, femora 
yellow, with a broad subterminal blackish ring and a nar- 
rower similar postmedial ring, the two enclosing a broad 
obscure yellow annulus ; extreme tip of femora pale ; tibise 
obscure yellow, the extreme base and the tips darkened ; tarsi 
brownish yellow, the tips of the individual segments infus- 
cated, the terminal segment uniformly dark. Wings relatively 
narrow, whitish, with a heavy browm pattern, including a 
prearcular mark that also includes the extreme base of 
cell 11 ; a large spot at origin of Rs that does not reach 
vein M ; a somewhat smaller spot at mid-distance between 
arculus and origin of Rs that reaches M ; a small circular 
spot at /SV 2 ; stigma oval, confluent with extensive broun 
areas on the anterior cord ; a large spot at end of vein i? 3 , 
completely crossing cell i?s ; smaller spots at the cuds of the 
longitudinal veins ; outer end of cell lif/ fork of 
and on m-cu^ the latter broader ; brown washes occupy 
cell A/ except at outer end and cell ^1^ except the narro\5 ed 
cephalic portion; other brown wasiies in the basal half 
of cell C% distal third of cell jRg, near outer end of cell 
beyond mid-length of cell 2nd A, and the margin from 
this latter mark outward to vein anal angle vaguely 

darkened ; wing-base and cells C, and much of Sci 
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vellowisli ; veins dark in the infuscated areas, more yellowish 
in the pale areas. Macrotrichise of the veins sparse, there 
being none on 7 ? 24 - 3 + 4 ' ^ 2 -t -35 trichi® present on B 4 , 

i? 5 , iUi, 3 I 2 , and the extreme outer end of 31^. Venation : 
Sc 2 some distance from tlie tip of the latter alone longer 
than m-cu; Rs long, angulated at origin, in alignment with 
R 2 JrB+i ; cell /?3 deep, the veins diverging at ends ; R 2 about 
tvvo-hfths of jRi 4.2 and one-half or more of I ^'crj 
short ; cell 31 2 long and narrow, rectangular ; cell 31 1 

more than twice its petiole ; 7n-cu near mid-length of cell 
3I2 ; vein 2 nd A elongate, gently sinuous ; anterior 
arciilus present. 

Abdominal tergites brown, paler brown medially, the 
lateral margins darker browui to form longitudinal stripes ; 
hypopygium dark ; sternites reddish brown, the lateral 
margins and caudal margin of sternite 2 darker brown. 
Male hypopygium with the basistyles relatively slender. 
Dististyles two, the outer style nearly straight, slender, 
narrowed to the simple acute blackened apex ; inner style 
very broad and flattened, with a more chitinized outer margin 
that is densely provided with microscopic erect setul®, the 
outer naargin of the style with long coarse setae. .dSdeagus 
constricted before the tip, subtended on either side by acute 
gonapophyses. 

Hab* Tasmania. 

Holotype^ , Cradle Valley, January 10, 1923 {A, Tonnoir). 

Limnophila mirahunda^ sp. n. 

General coloration yellowish grey, the praescutum with 
three conspicuous brownish-black stripes; antennae (<?) 
short ; halteres entirely pale yellow ; legs yellow, the tips of 
the femora abruptly blackened ; tips of the tibiae and the 
segments of the tarsi narrowdy blackened; wings tinged 
with yellow, the prearcular region brighter, the disk with 
conspicuous brown spots; male hypopygium with the aedeagus 
long and slender. 

Male. — Length about 11 mm. ; wing 12 mm* 

nostrum dark, with a yellowish bloom ; palpi brownish 
black. Antennae short, if bent backward ending far before 
the wing-root ; first segment brown, sparsely pruinose ; 
flagellar segments brownish blach ; basal three segments of 
the flagellum subgiobular, the first largest, the others 
gradually smaller; fourth flagellar segment a little bulging; 
remaining segments elongate-cylindrical, the verticils near 
Ann, & Mag, N. Hist, Ser. 10. Vol, i. 7 
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mid-lengtb, these latter long^ unilaterally arranged and ex- 
ceeding the segments in length. Head strongly narrow^ed 
behind, greyish in front, more yellowish grey behind, the 
centre of the vertex extensively infuscated. 

Pronotum brownish grey. Mesonotal praescutum greyish 
yellow, with three conspicuous brownish-black stripes, the 
median stripe very vaguely divided by a more reddish-brown 
line, the stripe a little constricted at the pseudosutural 
fovese, widened behind, not attaining the suture; pseudo- 
sutural fovese irregularly oval, black ; tuberculate pits not 
evident ; scutum grey, each lobe with two confluent brownish- 
black spots ; scutellum broad, grey, the parascutella very 
small, dark ; postnotal mediotergite dark brown, with a 
basal grey triangle, the point directed caudad. Pleura dark, 
the surface heavily grey pruiuose, the dorso-pleural mem- 
brane huffy. Halteres entirely pale yellow. Legs with the 
cox?e dark brown, the posterior coxae paler apically, all coxae 
heavily pruinose ; trochanters obscure yellow ; femora 
yellow, the tips abruptly and rather narrowly but conspi- 
cuously blackened ; tibiae yellow, the extreme bases and 
broader tips blackened ; basal three tarsal segments obscure 
yellow to brownish yellow, the tips narrowly blackened ; 
terminal tarsal segments black ; segments of legs with long, 
conspicuous, suberect setae. Wings with a strong yellowish 
tinge, the prearcular region brighter yellow ; cell C dull 
yellow, cell Sc similar, the distal portion a trifle more in- 
fumed ; conspicuous brown spots and washes arranged as 
follows : Postareular, in cells R and M ; at origin of Rs^ 
barely reaching Af; stigma oval, confluent with a broad 
seam at the cord ; outer end of cell ; spots at fork of 

marginal spots at ends of veiiis iSg, Ms, Cwf, 
and 2nd A\ paler brown washes along veins M and Cu^ 
suffusing the middle of cell M, basal half of Cm, outer end 
of 15-^ A opposite the end of vein 2nd A, the anal angle of 
the wing, and near mid-length of cell 2 nd A ; veins dark 
brown, more yellowish in the prearcular region and the 
clear areas on JFts ; one wing of the type shows a brown spot 
in cell Ri at mid-length of Rs. No macro trichi^e on veins 
or Rs; numerous trichiae on distal two- 
thirds of Venation: Sc long, Sci ending just beyond 
the fork ot Se^ at its extreme tip; Rs long, shortly 
aiigulated and weakly spurred at origin ; R 2 +Z +4 lo^iger than 
m-cu} veins and j ?4 divergent, the former relatively 
short ; ^^kout two-thirds twice as long as i? 2 + 5 ; 

inner ends of cells R^, and 1^^ in alignment ; cell 



new or little- knoivn Tipulidse. 99 

a trifle longer than its petiole; cell M 2 small, m-cu close 
to mid-length ; anterior arculus present. 

Abdomen dark brown, sparsely pruinose ; lateral margins 
of the tergites narrowly ochreous ; hopopygmm a little paler, 
Male hypopygium with the basistyles rather slender, the 
outer face with long, coarse, erect setse. Outer dististyle a 
flattened black blade that is gradually widened outwardly, 
the outer apical angle terminating in an acute curved hook, 
the surface of the style beyond the base with long, conspi- 
cuous, subappressed setae. Inner dististyle shorter, darkened, 
the outer surface with numerous setse, the apex terminating 
in two powerful bristles. Gonapophyses appearing as slender, 
strongly-curved hooks, ^deagus very long and slender. 

Hab. Tasmania. 

Holotype, ^ , Geeveston, December 8, 1922 [A, Tonnoir). 

Limnophila f undata ^ sp. n. 

Belongs to the fundata group ; general coloration brownish 
yellow; centre of vertex shiny black; antennse short; 
halteres pale; wings with a pale brown tinge; Sc long, Sc^ 
at tip of Sci ; cell lacking; sparse macrotrichise in ends 
of cells JR4 and M 5 ; male hypopygium with the outer disti- 
style slender, bifid at apex ; gonapophyses appearing as a 
semi-circlet of chitinized spines surrounding the sedeagus. 

Male , — Length about 5’3~5*6 mm.; wing 6*3-7 mm. 

Rostrum and palpi brown. Antennee short, if bent back- 
wai'd not extending far beyond the pronotum; scapal seg- 
ments brown, the basal segments of the flagellum light 
brown, the terminal segments somewhat darker ; flagellar 
segments oval, with verticils that are much longer than the 
segments ; terminal segments more elongate. Head shiny 
black, dusted with yellowish grey, the centre of the vertex 
polished black. 

Pronotum brown to brownish black, the posterior portion 
yellowish. Meson otum obscure yellow, the prsescutum 
polliuose, with three brown to dark brown stripes that are 
subconfluent ; pseudosutural foveae and tuberculate pits not 
evident; prsescutal setae small ; scuta! lobes infuscated, 
sparsely polliuose ; scutelitim broad, testaceous yellow ; 
postnotum brown, with a sparse pale pollen. Pleura pale 
brown, with indications of darker brown markings on the 
pteropleurite and sternopleurite. Halteres pale, relatively 
short. Legs with the coxae and trochanters brownish testa- 
ceous; remainder of legs pale brown, the terminal tarsal 
segments darker; tibial spurs small. Wings with a pale 

7^ 
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"brown tinge, tlie stigma only slightly darker ; veins dark 
brown. Sparse macrotrichiae in the apices of cells and 
Venation : Bci long, extending to opposite one-third 
the length of ^^2 about its own length from the tip 

and likewise beyond the fork oi Rs; Es arcuated at origin, 
in alignment with -^2 about two-fifths 

one-half R^^^; inner ends of cells i?g, and ht M 2 in 
alignment; cell Mi lacking; veins beyond cell 1st M 2 
elongate ; m-cu less than its length beyond the fork of M ; 
anterior arculus present. 

Abdomen brown, the basal sternites somewhat paler ; 
hypopygium yellow. Male hypopygium with the basistyles 
elongate, with conspicuous setae on outer face and at apex. 
Two dististyles, the outer long and slender, strongly curved, 
the apex bifid, the distal half with conspicuous setae ; at 
base with a small lobule; inner style shorter, the basal 
portion with conspicuous setae. Gonapophyses in the form 
of a conspicuous flattened plate, the mesal margin with 
several conspicuous spines. Penis very long, sinuous within 
the aedeagus, 

Hab, Tasmania. 

Holotype^ $ , Cradle Valley, January 14, 1923 {A> Tomioir ) . 

Paratopotype^ S , January 13, 1923; paratype, $ ^ King 
River, February 4, 1923 ( J. Tonnoir). 

Limnophila nitidiceps, sp. n. 

Belongs to the group; general coloration yellow, 
the praescutum with a median black stripe ; pleura brownish 
yellow; antennp elongate; legs black, the femoral bases 
paler; wings with a faint brown tinge; macro trichise in 
ends of cells and R ^ ; cell M^ lacking. 

Male. — Length about 4*6 mm. ; wing 5*8-6 mm. 

Female . — Length about 5’5 mm. ; wing 6‘2-6'7 mm. 

Rostrum and palpi dark brown. Antennae ( $ ) elongate 
for a member of the group, if bent backward extending to 
some distance beyond the wing-root ; black throughout ; 
flagellar segments elongate-cylindrical to fusiform, the 
verticils a little shorter than the segments. In the female 
the antennm are a little shorter but still longer than in either 
sex of the other members of the group {fmidata, sp, n. ; 
Tmrula, sp, n.). Head grey, the vertex extensively shiny 
polished black. 

Pronotum dark brown, paler lateraUy,the posterior uotum 
yellow. Mesonotal prmseutum yellow with a conspicuous 
median black stripe and less conspicuous brown lateral 
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stripes, the interspaces obscured, ^vith a sparse yellow 
pollen ; pseudosutural fovese faint and pale in colour ; 
tuberculate pits lacking ; sciital lobes infuscated anteriorly, 
the median area and remainder of the lubes yellowish ; 
scutellum and postnotum brownish yellow. Pleura brownish 
yellow. Halteres relatively elongate, the knobs weakly 
infuscated. Legs with the coxae yellow^, the fore coxae a 
little infuscated ; trochanters yellow ; femora dark brownish 
black, the bases narrowly obscure yellow ; tibiae and tarsi 
brownish black. Wings with a faint brownish tinge, the 
stigma pale, ill-defiued ; veins darker brown. Sparse macro- 
trichiae in apices of cells and R^. Venation : Sci ending 
shortly before the fork of R$, Sc 2 varying in position, from 
a little more than its own length to about twice its own 
length from the tip ; Rs rather strongly angulated at origin ; 
7?2 approximately one-half or less Ri ^2 one-half or more 
veins R^ and strongly divergent, R^ sinuous, bent 
strongly toward tip, markedly narrowing cell R 2 ; 

inner ends of cells i? 4 , and il /2 in alignment ; cell Mi 
lacking ; 7n-cu less than its own length beyond the fork 
of M. 

Abdominal tergites dark browm, the basal sternites con- 
spicuously yellow; by popygium yellowish. Male hypopygium 
as in fundafUjihe gonapophyses of different shape, appealing 
as two opposable many-toothed combs. Ovipositor with the 
valves elongate, nearly straight, the tergal valves gently 
upcurved. 

Hab. Tasmania. 

Holoiijpe^ Eaglehawk Neck, Tasman Peninsula, Novem- 
ber 18, 1922 (A, Tonnoir), 

Allotopotijpey ? , November 23, 1922. 

Paratopotypes, 2 $ $ , November 25-30, 1922 {A, Tonnoir), 

Limnophila morula^ sp. n. 

Belongs to the fundata group ; general coloration grey, 
the prsescutum with three shiny brownish-black stripes ; 
pleura heavily pruinose ; antennae short ; tips of femora 
narrowly infuscated ; wings with a faint brown tinge, the 
stigma darker ; sparse macrotrichise in the ends of the radial 
cells ; cell Mi lacking. 

Male, — Length about 5*3 mm. ; wing 6*6 mm. 

Female, — Length about 6*3 mm. ; wing 7*3 mm. 

Rostrum and palpi brown. Antennse of moderate length, 
in male if bent backward extending to shortly before the 
wing-root ; basal segment of scape a trifle paler than the re- 
mainder of the organ ; flagellar segments short, basal ones 
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globular^ passing into oval ; verticils longer than the seg- 
ments. Head clear light grey, the centre of the vertex 
extensively polished black. 

Pronotum dark brown, heavily grey prninose. Mesonotal 
pr^scutum grey, with three shiny brownish-black stripes ; 
scutellum and postnotiim passing into clear light grey. 
Pleura light grey. Halteres pale. Legs with the fore cox^e 
dark brown, sparsely prninose; remaining coxae obscure 
yellow, the bases infuscated ; trochanters obscure yellow ; 
femora obscure brownish yellow, the tips infuscated ; tibije 
brown ; tarsi passing into dark brown. Wings with a faint 
brown tinge, the stigma darker brown ; veins darker brown. 
Very sparse macrotrichim in the apices of cells i? 4 , and 
in cases lacking in one or another of these cells. Venation : 
Sc relatively short, Sci ending about opposite four- fifths the 
length of Rs^ Sc 2 variable in position, in some specimens 
retreated back from the apex, in others not far from the tip 
of Sci ; veins and R^ strongly divergent, cell R^ being 
generally parallel-sided ; cell Mi lacking ; m-cu its own 
length, or less beyond the fork of i/. 

Abdomen dark brown, sparsely prninose; hypopygium 
yellowish. Male hypopygium almost exactly as in L. f undata, 
the gonapophyses with the spines relatively fewer and larger, 
the apop%ses not formed into flattened blades. 

Hab. Tasmania. 

Jlolotype, <$, St. Patrick Eiver, November 4, 1922 (A. 

, Tonnoi^, 

Allotopotype, ? , October 30, 1922. 

- Puraiypes, ? , Geeveston, December 8, 1922 ; $ , Cradle 
Valley, Januaty 26, 1923; ?, Mt. Field, December 18, 
1922 ; $ , Eaglehawk Neck, November 15, 1922 (A. 

Tonnoir) . 

LimnopMla referia, sp. n. 

Belongs to pilosipennis group ; general coloration dark 
brown, with a sparse yellow pollen ; antennae {$) elongate, 
the flagellar segments with the lower face slightly pro- 
tuberant, the verticils a little skorter than the segments ; 
wings with the stigma oval, brown; distal cells of wing with 
maerotriehiae ; cell Mi present ; Sc^ near the tip of Sci ; 
male hypopygium with the aedeagus elongate. 

Male, — Length about 5*6 mm. ; wing 7*2 mm. 
i?<?m/e.~Length about 6*5 mm. ; wing about 6*8 mm. 
Biostrttm and palpi brown. Antennae 16-segmented, elon- 
gate, if bent backward extending about to the base of the 
'^bdomen, dark brown throughout; flagellar segments 
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elongate-fusiforai,, the lower face of each segment a little 
more bulging than the upper ; verticils a little shorter than 
the segments. Head dark brown, with a sparse yellow 
pollen. 

Pronotum dark brown, sparsely pruinose. Mesonotal 
prasscutum dark brown, subnitidous, with a sparse yellow 
pollen, more evident laterally, without distinct stripes ; 
pseudosutural fovese black, lying longitudinally close to the 
lateral margin ; no tuberculate pits ; scuta! lobes dark 
brown, the median area and scutellum somewhat paler ; 
postnotum dark brown, pruinose. Pleura pruinose. Halteres 
yellow, the knobs weakly darkened. Legs with the coxm 
elongate, yellow, their bases iufuscated, especially the fore 
coxte ; trochanters yellow ; femora obscure yellow, the tips 
extensively infuscated ; tibise light brown, the tips narrowly 
darkened ; tarsi passing into dark brown. Wings with a 
faint dusky tinge, the stigma oval, brown; a very vague 
infuscation on the anterior cord ; veins dark brown. Very 
sparse macrotrichiae in apices of cells inclusive. 

In the female these trichiae are restricted to cells and R^, 
Venation ; Sci ending immediately below the fork of Rs^ 
Sc^ a little more than its own length from the tip ; R^ one- 
half to two-thirds and R^^z} inner ends of cells 7 ? 5 , 
and in alignment ; cell Mi present, from one-half to 

two-thirds its petiole : in-oii about its own length beyond the 
fork of M. 

Abdomen dark brown, the basal sternites paler brown ; 
hypopygium obscure brownish yellow, the apices of the 
basistyles and the dististyles darkened. Male hypopygium 
with the basistyles narrowed outwardly ; interbasal process 
slender, gently arcuated, dilated near mid-length, the distal 
half slender, curved. Dististyles small, connected basally 
by membrane ; outer dististyle nari’owed to the bifid tip, the 
surface with erect setse; inner dististyle with numerous 
setae on the fleshy basal portion. Phallosome complex, the 
eedeagns very long. Ninth tergite with a broad U-shaped 
caudal notch, the small lateral lobes formed blunt, weakly 
infuscated. 

Hab, Tasmania. 

Holotype, Mt. Wellington, November 35, 1932 {A. 
Tonnoir), 

Allotype^ $ , Hartz Mts*, December 10, 1922. 

Paratopoiype^ S j November 30, 1933 ; paraiype^ ? , Eagle-- 
hawk Neck, November 18, 1933 {A. Tomoir), 
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Limnophiln subcylindrica^ sp. n. 

Belongs to the pilosipemiis group ; general coloration 
reddish brown ; antennae elongate;, if bent backward ex- 
tending to shortly beyond the base of the abdomen, black, 
the second scapal segment usually paler ; flagellar segments 
elongate, subcylindrical, a little narrowed at the ends; seg- 
ments with verticils that are only about one-half the length 
of the segments themselves and with a conspicuous erect 
pale pubescence. Head dark brown, with a conspicuous 
yellow pollen. 

Pronotum dark brown, with a sparse yellow pollen. Meso- 
notum reddish brown, without distinct stripes; scutellum 
darker brown ; pseudosutural foveae not evident ; praescutal 
setse smalb erect. Pleura yellowish brown, the dorsal 
pleurites more infuscated. Halteres pale, the knobs weakly 
infuscated. Legs with the coxae and trochanters brownish 
yellow; femora dark brown, the bases narrowly paler ; tibiae 
and tarsi brownish black. Wings with a strong brownish- 
yellow tinge; stigma conspicuous, oval, dark brown; pale 
brown seams at origin of Rs, along cord and outer end of 
cell J/g; veins Citi and Cu^ margined with brown ; veins 
dark brown, with conspicuous bullate areas along the cord 
and on the outer deflection of M 5 . Macrotnchiae in the 
cells of the wing beyond the cord, including all but the bases 
of the cells; stigma setiferous. Venation: Sci ending just 
beyond the fork of Rs, Sci from two to three times Sc^ and 
varying from shorter to a little longer than m-cic ; Rs in 
alignment with the latter about equal to or a trifle 

longer than the basal deflection of i? 5 ; R^ subequal to Ri^^^ 
i? 24-3 about one-third jRj; inner ends of ceils R^, i?g, and 
1^/ in approximate alignment; cell Mi present, a little 
shorter than its petiole ; m--cu before mid-length of cell 
1 st Ms ; anterior arculus present. 

Abdomen dark brown, the caudo-medial region of the 
tergites paler to produce an indistinct bicolorous effect ; 
basal sternites obscure yellowish, the lateral margins con- 
spicuously blackened ; subterminal segments more uniformly 
darkened ; hypopygium reddish brown. Male hypopygium 
with the basistyies moderately stout, each with a conspicuous 
interbasal process, these appearing as curved yellow blades. 
Outer dististyle relatively slender, entirely blackened, 
narrowed to the apex, which is only microscopically bifid ; 
style with conspicuous erect setse. Inner dististyle connected 
with the outer by membrane, and about one-half its length, 
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enlarged at base, the apex narrowed, the surface with con- 
spicuous erect setae. ^Edeagus projecting far bej^oud the 
straight gonapophyses. Ninth tergite with the caudal 
margin having a broad U-shaped notch. 

Hab, Tasmania. 

Holotype, c? , Cradle Valley, January 27, 1923 {A. Tuyinoir'). 

ParatopoiypeSy 2 c? ? January 23, 1923 (.'4. Tonnoir), 

Limnophila novella^ sp. ii. 

Belongs to the pilosipeanis group ; general coloration 
black, sparsely yellowish to grey pollinose ; antennae elon- 
gate, black throughout ; halteres yellow, the knobs weakly 
infuscated j legs largely brownish black ; wings tinged with 
brown, the stigma conspicuous, oval ; macrotricliiee in cells 
i?3 to M^-, cell Ji] lacking; male hypopygiiim with the 
caudal margin of the ninth tergite conspicuously notched 
medially. 

Male, — Length 5*2~5*5 mm.; wing 6’3-6*8 mm. 

Female, — Length about 5*3 mm. ; wing about 6 mm. 

Rostrum and palpi black. Antennae elongate, black 
tliroughout, if bent backward extending to some distance- 
bey ond the base of the abdomen ; flagellar segments sub- 
cylindiucal to elongate-fusiform, with short verticils and a 
dense erect pubescence. Head dark brown, light grey 
priiinose. 

Pronotum and raesonotum black, the colour obscured by 
a sparse yellow to greyish pollen ; pseudosutural fovese small 
and indistinct, lying close to the margin. Pleura dark, 
sparsely grey pruinose. Halteres moderately elongate, pale 
yellow, the knobs weakly infuscated. Legs with the cosse 
dark, the posterior coxm paler, all coxm more or less 
pruinose ; trochanters yellowish brown ; remainder of legs 
brownish black, the femoral bases restrictediy obscure 
yellow. Wings with a brownish tinge, the stigma con- 
spicuous, oval, dark brown; brown seams at origin of 
along the cord and outer end of cell l.s-/ ; paler washes in 

outer end of cell R and in the base of cell L/ A ; veins dark 
brown. Small and sparse macrotrichise in cells iJg, i?4, 

%nd il/a, and J/3, these occupying approximately the distal 
half or more of each cell. Venation : Sc^ ending about 
opposite the fork of Rs^ not far from its tip, Sci being 
equal to or shorter than m—cu ; near mid-length of the 
stigma, a little shorter than jRi+g and from one-half to sub- 
equal to jRs+s ; inner ends of cells J?4, and 1^/ in 
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transverse alignment; cell Mi lacking; m-cn from one-lialf 
to nearly its own length beyond the fork of M] anterior 
arciilus preserved. 

Abdomen brownish black, the hypopygium dark. Male 
hypopygium with the basistyles relatively stoat ; interbasal 
process bifid at apex. Outer dististyle relatively short, 
blackened, the apex bifid ; inner style shorter, the base seti- 
feroiis, the tip dusky, with microscopic setulm and an elongate 
subterminal seta. j3Edeagus elongate, extending caudad to 
the level of the apices of the basistyles. Ninth tergite with 
the caudal margin having a deep U-shaped notch, each 
lateral angle of which is slightly produced into a lobe. 

Hab, Tasmania. 

Holotype^ ^ , Hartz Mts., December 10, 1923 {A, Tonnoir). 

AUoiypey ^ . 

Paratopotypes^ S S S • 

LimnopMla egena^ sp. n. 

Belongs to the pilosipennis gxou^ ; general coloration light 
testaceous brown; pleura yellow; antennae (c?") extending 
to beyond the base of abdomen ; .wings uniformly pale brown, 
the stigma oval, slightly darker brown ; i 22 + 8+4 short ; cell 
Mx lacking ; sparse macrotrichim in the apical cells of the 
wing. 

Male. — Length about 4*4-4-5 mm.; wing 5'2"'5*5 mm. 

Female. — Length about 4*3 mm.; wing 5*3 mm. 

Rostrum brown, the palpi dark brown. Antennm {^) 
relatively long and slender, if bent backward extending to 
shortly beyond the base of the abdomen; flagellar segments 
subcylindrical to elongate-fusiform; verticils shorter than 
the segments; segments clothed with a conspicuous erect 
pubescence. Head shiny brownish black with a sparse 
pruinosity. 

Mesonotnm light testaceous brown, without markings, the 
scutellum darker brown. Pleura testaceous yellow. Halteres 
long and slender, pale, the knobs weakly infuscated. Legs 
with the coxm obscure yellow ; trochanters testaceous yellow ; 
remainder of legs dark brown, the femoral bases narrowly 
paler. "Wings with a pale brown tinge, the stigma oval, pale, 
slightly darker brown than the ground-colour; veins dark 
brown. Macrotrichise in the distal half of each of cells i?g, 
iJs, %nd Ms, and M 3 ; stigma without trichiie. Venation: 
Bci ending shortly beyond the fork of Sc^ some distance 
from its irp^ Sfci alone being longer than m-cu ; Rs long, 
arcuated at origin; JSj subequal or a little shorter than 
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^ 1 + 2 ; ^ 2+3 9- little shorter tliau alone ; -R 24 - 3 -j -4 shorter 
than the basal deflection of ; cell Mi lacking ; cell \st 
small^ with iti-cu before or near mid-length. 

Abdominal tergites dark brown, the basal steruites paler ; 
hypopygium yellowish brown. Male hypopygium with the 
basistyles relatively slender, with a conspicuous iiiterbasal 
process, this latter chitinized, cylindrical, with a few small 
denticles at and before apex. Outer dististyle blackened, 
slender, curved, gradually narrowed to the simple apex, the 
surface with scattered setae ; inner dististyle about two-thirds 
the length of the outer, pale, the basal portion dilated and 
with conspicuous erect setae, the distal third narrowed and 
provided with two apical setae. Gonapophyses darkened, 
each apophysis appearing as an arcuated rod, the apical half 
directed laterad and caudad, narrowed to an acute point. 
yEdeagus bifid at apex. Ninth tergite with a broad U-shaped 
notch. 

Hab, Victoria, 

Holotype^ ^ , Sassafras, Daudenong Range, October 20, 
1922 {A, Tonnoir). 

Allotopotype, ? , in copula with the type. 

Paratopotypes, ^ October 19-21 {A. Tonnoir). 

Limnophila mhaptm'ogyne^ sp. h. 

General coloration dark brown; nearly apterous^ at least 
in the female sex, the wings only twice the length of the 
reduced halteres. 

Female . — Length about 4 mm. ; wing 0*5 mm. 

Rostrum and palpi dark brown. Antennae 16-segmented, 
of moderate length, if bent backward extending approxi- 
mately to the wing-root, dark brown throughout ; flagellar 
segments oval, the outer segments more elongate-oval. 
Head black, very sparsely pollinose. 

Pronotum and mesonotum dark brown ; mesonotum 
moderately depressed. Pleura brown, sparsely pollinose. 
Halteres reduced, obscure brownish yellow at base^ the 
remainder dark brown, hep with the cox£b elongate, 
especially the middle and hind cosse, dark brown, very 
sparsely pruinose; trochanters dark brown„ the fore tro- 
chanters a little brighter ; remainder of legs yellowish brown, 
the tarsi passing into dark brown. Wings greatly reduced 
in size, only about twice the length of the halteres, dusky in 
colour, without distinct venation. 

Abdomen elongate, dark brown. Ovipositor with the 
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valves very long and slender, the tergal valves gently up- 
curved to the acute tips, light horn-coloured, the sternal 
valves straight, blackened. 

Hab, Tasmania. 

Holotype^ ? , Hartz Mts., December 10,1922 (^1. Tonnoh^), 

The only species to which the present fly could possibly 
be referred is Limnophila novella^ sp. n., with which a 
fully-winged female has akeacly beeu associated, perhaps 
erroneously. Subapterism in the genus Limnophila usually 
involves both sexes, and it is very possible that the male of 
the present species is likewise subapterous. 


V[ Spirifer pennystonensis, $p. from the Coal Measures 
of CoalhrooMale. By T. Neville George, M. Sc., Fellow 
of the University of Wales, St. Johans College, 
Cambridge. 

[Plate IV,] 

While studying the Coal Measures of the Coalbrookdaie 
Coalfield, Prestwicli ^ discovered a remarkable marine bed 
at the horizon of the Pennystone Ironstone, which contained 
a species of Spirifer This “form was briefly described in a 
palaeontological appendix by J. de C. Sowerby, who included 
it in the species S. bisulcaius^ Sowerby J. Polio wing him, 
several geologists have recorded S. hisulcatus from Coal- 
brookdaie §, without, however, adding anything to his 
remarks. 

It is the purpose of this paper to give a more detailed 
description of the form, the individuals of which, being 
generally found as perfectly-preserved casts in iron-stone 
nodules, display the internal features in minute detail. 

The great majority of the specimens examined are preserved 
in the collections of the British Museum (Natural History) 
and the Museum of Practical Geology. For facilities while 
working in the former, I am indebted to Dr. P. A. Bather, 
F.R.S., and especially to Miss H. M. Muir-Wood, who on 


* J. Prestwick, '^The Geology of Coalbrookdaie,” Trans. Geol. Soc. 
set. 2, vol V. p. m (1840). 
t Mid. p. 442. 

t Mid, pi. xixix. gg. 21, and explanation, 

S W, W. Smyth, '* lTon Ores of the Shropshire Coalg elds,” Mem. Geol. 
Surv. p* 242 (1862) ; E. Hull, The Classihcation of the Carhoniferoiis 
Series, ’ Q. J. G. B. vol. xxxUi. p. 629 (1877). 
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many occasions lias assisted me at the expense of considerable 
time and trouble. I should also like to thank Dr. P. L. 
Kitchin and Mr. J. Pringde for the great consideration 
1 have received while visiting the Museum of Practical 
Geology. 

Mr. Henry Woods, F.R.S., has very kindly read and 
criticised the manuscript. 

Spirlfer pennysto7iensis^ sp. n. 

Description of the holotype , — The holotype is a cast, and 
therefore nothing can be said of the external characters of 
the shell, except in so far as these have been impressed 
internally. 

The shell is tumid, broader than long, with a binge-line 
equal to the greatest width of the shell. The cardinal angles 
are approximately right angles. The cardinal area is 
moderately curved, very wide, aud triangular in outline. 
The vertical lines or tubes seen on the area of many Spiidfers * 
are present and are relatively widely spaced ; there are about 
fourteen on each side of the umbo. They terminate in a 
series of denticles which are well represented by pits on the 
cast. The dorsal valve possesses a short triangular area. 
The ventral umbo is considerably removed from that of the 
dorsal valve. 

The mesial fold of the dorsal valve is slightly elevated 
above the flanks, and is distinctly delimited from them by 
two furrows somewhat wider than the rest. 

Each flank is ornamented posteriorly with about eight 
to ten ribs, which increase dichotomously to seventeen to 
nineteen near the anterior border. They are fairly even, 
low, and rounded, and are separated by rounded furrows. 
The ribs on the ventral flanks are similar. 

The mesial sinus of the ventral valve appears to have been 
relatively shallow near the umbo, but anteriorly it broadens 
and deepens. Unfortunately, the margin is completely 
destroyed in the holotype. 

The internal features as exhibited on the cast are as 
follows : — 

In the ventral valve the most outstanding features are 
the dental plates. These are represented by two very deep 
notches which diverge from the umbo and extend for a 
distance o£ nearly a half the length of the shell towards the 

^ J. Young, “On the Denticulated Structure of the Hinge-line of 
Spirifer triijonalis, Martin,” Geol. Mag. n. s. vol. i. p. IS (1884). 
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anterior border. At the umbo they are conjoined, and are 
extremely wide ; each plate was about 3 mm. thick. 

Between the dental plates, and anterior to them, lie the 
ventral muscle-impressions. These cover a more or less 
rbomboidal area of which the obtuse angles are rounded. 
This area extends for a distance equal to about the length of 
the shell, and is divided into two portions corresponding 
with the adductor and divaricator muscles respectively. 
The former are represented by an elongate narrow impression 
running along the middle of the scar, ornamented only by 
faint, obscure, longitudinal striations. They are sunk slightly 
deeper than the divaricate rs into the shell-substance an- 
teriorly, but not so deep posteriorly. The divaricators cover 
a much wider area surrounding the adductors, from which 
they are clearly distinguished by their surface-markings. 
These consist of a series of dendritic corrugations distri- 
buted very roughly in a direction radial to an imaginary 
centre of the scar. 

Bordering the divaricators may be seen faint traces of 
genital markings as a series of minute elongate pits. 

In the dorsal valves the rhuscle-impressions are well seen. 
They consist of two pairs of adductors covering the greater 
portion of the mesial fold. Each pair is divided along the 
median line by a vei'y thin, delicate, median septum, which 
disappears at a distance of about half the length of the shell. 
The posterior pair of impressions are quite smooth, and are 
bounded laterally by fine short septa. They merge into the 
anterior pair, which are distinguished by being corrugated 
and possessing dendritic terminations. 

No indications of genital markings have been seen on this 
valve. 

Vascular markings, which are well developed on other 
specimens of the species [vide infra)^ cannot be determined 
on the holotype. 

Horizon and Locality , — The holotype is a specimen from 
the Penny stone Ironstone of Coalbrookdaie,” now pre- 
served in the Museum of Practical Geology, no. 44681. 
The species is very abundant at this horizon in the southern 
portion of the Coalbrookdale Coalfield, where it is associated 
with Lingula mytiloides^ Sowerby, Buxtonia sp., a Phyncho- 
nellid, and various LamcUibraiichs. 

Mr. J. T. Stobbs has correlated the Pennystone Ironstone 
with a marine band below the Gin Mine or Twist Coal of 
North Staffordshire * ; it would thus lie towards the base 

J, T, Stobbs, Marine Beds in the Coal Measures of North 
Staffordshire,'* Q. J. G. S, vol. Ixi pp. 51B & 518 (1905). 
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of the zone Anthracomya pulchra of Mr. J. H. Davies and 
Dr. A. E, Trueman*. 

The dimensions of the holotype are : length 39 mm., 
breadth 45 mm. 

Other specimens from Coalbrookdale show the following 
characters : — 

The shape of the shell is roughly semicircular, with the 
hinge-line longer than the length of the shell. The cardinal 
area is generally much narrower relatively than in the holo- 
type^ and is usually subparallel-sided. Not infrequently the 
area is differentiated into three regions by a pair of divergent 
lines extending from the apex to the hinge-line f. The 
vertical tubes {vide supra) cease at these lines^ but the central 
portion bears fine vertical striations. 

The dorsal mesial fold is well differentiated from the 
flanksj above which it is more or less considerably elevated. 
It is ornamented anteriorly with eight to ten low, rounded, 
fairly-regular ribs, which are produced apparently by the 
splitting of three ribs which occur near the umbo. They 
are separated by rounded furrows. The ribs on the flanks 
are generally similar to those of the holotype. Often, 
however, the anterior bifurcation of each rib causes those 
near the margin to appear in bundles of two. 

The anterior margin is strongly uniplicate. 

Internally the dental plates are generally less massive 
than those of the holotype (which is a remarkably large 
specimen). The muscle-impressions seem to be constant in 
shape, disposition, and surface-markings, and agree with the 
impressions of the holotype. 

In some forms the vascular markings are preserved J, In 
the ventral valve these consist of a reticulate network on 
the umbonal slopes surrounding the dental plates. They 
appear to have no definite arrangement, but branches are 
given off anteriorly which transgress the ribs. Slight indica- 
tions of similar markings have been seen on the dorsal valve. 

In the specimen figured by Sowerby §, and in certain 
others, the internal spiral appendages appear to be directed 
dorso-ventrally and to be confined to the postero-lateral 
portions of the visceral cavity. This is due to crushing. 

* J. H. Davies and A. E, Trueman, ‘'A Eevision of the Non-Marine 
LamellibrancLs of the Coal Measures, and a Discussion of their Zonal 
Sequence,” Q. .F.Cf. S. voL Ixxxiii. pp. 246 & 248 (1927). 

t Compare E. J. North, ^*On Syrmgotkyris, Wincliell, and certain 
Carboniferous Bracbiopoda referred to Spiriferina, D’Orbimiy,” Q. J.G.8. 
vol. Ixsvi. p. 170 (1920). 

X The Geolouy of Coalbrookdale,’' on. cit. pi. xxxix. fiff. 21, 

§ Ibid. ^ .re 
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A polished specimen in the British Museum (B. 1129, from 
Madeley Court) shows that the spirals are situated normally 
and are directed laterally. 

The species, although having an outward form not unlike 
that of S, bisulcaiuSy is distinguished from that and other 
Lower Carboniferous species by the characters of its dental 
plateSj muscular impressions, and vascular markings. 

EXPLANATION OE PLATE IV. 

Fiy, 1. Spirifer penny stmends^ sp. n. ; liolotype. a, view of ventral 
valve, showing dental plates and muscuiatui^e ; vievr of dorsal 
valve and cardinal area. Natural si 2 e. 

Fig, 2. B, pennystonensis j paratype (No, 323 in the Sedgwick Museum, 
from Madeley). Outline-diagrams showing the shape of the 
shell, a, lateral view; anterior view. Natural size. 

Fig, 3. 8. 2 ienny$tonen 8 i$ ; paratype, from Madeley. View of dorsal 
mesial fold, to show musculature of dorsal valve. «= ad doctor 
impressions; m = delicate median septum; 5=:short line septa 
hounding posterior adductors. X 2. 

Fig. 4. S, pennystonensis. Diagram representing musculature of ventral 
valve, fit = adductor impressions; (^=(iivaricator impressions; 
0 = ovarian markings, X 2. 

Fig. o, 8. pennystonensis ; pamtype, from Madeley, showing the develop- 
ment of the vascular system, a, ventral view ; 6, umhoual 
view. Natural size. 


YII. — Tht Carboniferous Coral NenQistium edmondsi, gen. et 
n. By Stanley Smits, M.A., D.Sc,, P.G.S. 

[Plate V,] 

The Carboniferous coral to which I here attach the name 
Nemisilum edmondsi affords yet another instance of a well- 
characterised form arising from the genus Lithostrotion. 
Apparently it has been derived from Liilwstrotio?i irregulare 
(Phillips) or A. 7yiarimi^ Edwards and Haime, through 
“ Diphgphyllmn/^ The coral was brought to my notice by 
Mr. pharles Edmonds, who sent me specimens that he 
had found in West Cumberland, and it has subsequently 
been recognized by Dr. T. A, Ryder among material col- 
lected by Mr. T. N. George in South Wales and by myself 
among Lithostrotion diphy morphs from the Avon Gorge. 
In all three instances the coral came from a high horizon in 
the Vis^an. 1 have no doubt, now that the form has been 
described, that its distribution will be extended by other 
observers. 
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I wish to thank Mr. Edmonds for drawing my attention 
to this interesting coral, and for providing me with both 
material and stratigraphicai data ; Dr. Ryder and Mr. 
George for specimens from Kidwelly, and for supplying 
particulars concerning their occurrence ; Dr. Bather for the 
loan of specimens in the British Museum, and Dr. Lang for 
his much valued criticism. To Dr. Ryder I am still further 
indebted for the excellent camera lucida drawings of 
Nemistium edmondsi, as prodnced on PI. V. 

Although primarily the object of this paper is to describe 
a coral which may prove of value to Carboniferous strati- 
graphy, I take the opportunity that it provides to revise 
certain views upon gemmation expressed in a previous 
paper and to make some preliminary statements respecting 
the range of Diphyphyllum and Lithostrotion, 

Diagnoses of Allied Genera. 

Before considering the genus Nemistium and its genotype 
N, edmondsi, it is desirable to diagnose briefly its near allies 
Lithostrotion, Diphyphyllum, and Aulina, and, where necessary, 
to add a few remarks upon these genera. 

Lithostrotion, John Fleming, 1838, ‘ A History of British 
Animals,'’ p. 508. 

Diagnosis, — ^Phaceloid and ceiioid Rugose corals with a 
styliform or flattened columella, with long major septa 
which typically, although not necessarily, reach the columella, 
with large tent-shaped tabulae, usually supplemented at the 
theca by smaller and nearly horizontal tabulae, and with dis- 
sepiments numerous in the large species but absent in the 
very small forms. Gemmation is non-parricidaL Text- 
figure {Lithostrotion irregulare). 

Genotype. — Lithostrotion striatum, Fleming, loc, cit,^ 
Lithostrotion sive Basalt es minimus stria tus et stellaius, 
Edward Lhwyd, 1699, Lithophylacii Britannici Ichnographia 
. . . p. 1245 , pL [xvi.] ; 1760, Editio altera, p. 135, pi. xxiii. 

Diphyphyllum, William Lonsdale, 1839, in R. I. Murchison 
and others, ‘ Geology of Russia, etc./ vol. i. p. 633. 

Diagnosis, — Phaceloid Rugose corals allied to Lithostrotion, 
but either with no columella or one so reduced that it 
is represented merely by impersistent spines arising 
from successive tabulae, with short major septa, and with 

* Ann. & Mag. Nat. Hist. ser. 9, yoI. xyI. pp. 485-496. 

Ann. c£f Mac, N, Hist, Ser. 10. Vol. i. 8 
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flat, or distally arched, tabulse. Gemmation is invariably 
parricidal . 

Genotype. — Dij)hyphylhim conclnnum^ Lonsdale, op, cit, 
p. 624, pi. A, flg. 4. The holotype cannot be traced. 
Judging from Lonsdale^s figure the form is identical with 
D. lateseptatum, M‘Coy. 

Remarhs , — It would be consistent to frame a diagnosis of 
Diphyphy Hum th&t would include thecerioid non-columellate 
forms of Lithosirotion as well as the phaceloid, namely, 
Stylastr<2ci conferta^ Lonsdale (op, cit, p. 621, pi. A, figs. 2, 
2«-c), and S, basaltiformis^ ]\DCoy (Brit. Pal. Foss. p. 107), 
but for the present it is expedient to interpret the genus 
strictly upon its genotype. The species of Diphyphyllum 
grade into those of Lithosirotion, 

Two types of tabular structure are found in Diphyphyllum ; 
in the one, the inner tabulse are almost horizontal and in- 
osculate with the small outer tabulye (text- fig., Diphy- 
phyllum a), in the other, the inner tabulfe are strongly arched, 
and each arch rests upon the arch below, whilst the outer 
tabulae abut against the inner series (text-fig., Diphyphyllum (3 ) . 
Provisionally I shall refer to those forms showing the first 
type of structure as ^^Diphyphyllum and to those showing 
the second type as ^^Diphyphyllum /3 (see text-fig. on 
p. 115). Diphyphyllum a is represented by Diphyphyllum 
lateseptatum^ M‘Coy, and Diphyphyllum /3 by Diphyphyllum 
gracile,, M‘Coy. 

Aulina, S. Smith, 1916, Abs. Proc. Geol. Soc. No. 995, p. 2. 

Compound Rugose corals allied to Lithosirotion, in which 
there is an inner tube, or aulos, separating the inner and 
larger tabulse, which are fiat, from the outer and smaller 
tabulae, which incline peripherally (text-fig., Aulina furcata). 

Genotype. — A, rotiformis, S, Smith, loc, cit* 

Remarks , — One pbaceloid and one astraeiform species only 
are known at present, no cerioid form having yet been found. 
This curtailed definition of genus is framed to meet present 
needs only. A fuller diagnosis is given in Ann. & Mag. 
Nat. Hist. 1925, ser. 9, voi. xvi. p. 486, but this requires 
some slight emendation as here shown (p. 117). 

Nemistium, gen. uov. 

Etymology , — to vripba, a thread ; to icttlov, a web. 

Compound Rugose corals agreeing with the 
species of Diphyphyllum 0 in growth-habit, manner of 
gemmation, and in most internal structures, but differing 
from these in having a loosely formed and irregular axi^ 
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Bijyhijphyllum /3. 




l^eyaM urn edmondsi. 




Aidina furcata. 




Lithostrotion^ Diphyphjlkim^ etc. All iigures approximately three times 
natural size. 
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structure, which in some instances persists through the 
corallites and in other instances arises from successive tabulae 
and does not reach the tabula above. 

Genotype. — N, echmndsi^ sp. n. 

Remarks. — N, edmondsi is very variable, and grades into 
Diphjphyllnm in the same way that Orionastrcea ensifer 
(Edwards & Haime), the genotype of Orionastrcea (S. Smith, 
1916, Abs. Proc. Geol. Soc. No. 995, p. 2), grades into 
Lithostroiion, 


Nemistium edmondsi^ sp. n. 

Escternal Characters . — In growth-habit and gemmation 
JV. edmondsi is identical with the species of Biphyphyllum. 
The corallum is phaceloid, but the corallites, wdiich are long 
and slender, are not crowded. Gemmation is parricidal and 
marginal ; usually fcur gemmae are reproduced simulta- 
neously, hut in some cases only two, and in others more 
than four. The corallites attain a diameter of 5 to 8 mm. 
The calices have not been seen, but to judge from the 
evidence of the coral structures one may infer a general 
resemblance to those of Lithostrotmiy but a considerable 
variation even between calices of neighbouring corallites. 

Internal Structures . — Neither the septa nor the dissepi- 
ments, nor in their main characters the tabulse, differ from 
those of a Biphyphyllum /3, but the appearance of the 
inner tabulae is modified by the axial complex. In the 
smaller corallites there may be as few as 20 or 22 major 
septa, although there are usually more, and in the larger 
ones there are more than 30. The major septa extend 
inwards from the epitheca for about two-thirds the radius of 
the corallite, and the minor septa are two- thirds to three- 
fourths the length of the major septa. The dissepiments 
form a narrow peripheral zone of but one or two layers of 
irregularly large and small cells (see PI. V. figs. 3 & 4). 
The inner tabulae are strongly arched distally, and are super- 
posed one upon another, forming a column against which both 
the outer tabulse and usually the major septa abut, although 
the latter sometimes continue through the column wall. Tlie 
outer tabulse are small plates, which slope downwards towards 
the theca. The axial structure consists of a slender, somewhat 
irregular, medial plate, a few radiating lamellye and some 
steeply inclined concentrically arranged tabellm. The 
vertical elements may arise from the distal surface of a 
tabula and not reach the tabula above : or the axial complex 
may extend without interruption through the length of the 
corallite ; or, again, here and there it may he entirely absent. 
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The structure is thus irregularly present and variable in 
appearance, both as seen at various levels in the vertical 
section of a single corallite and at the same level in the trans- 
verse sections of neighbouring corallites (PL Y. figs, 1—4). 

Holotype. — British Museum Specimen H 25488 (R 25499, 
section cut from the same); Diphypkyliu7n Zone (B3), 
Lower Carboniferous, Eskett Quarry, near Frizington, West 
Cumberland. The corallites m the type are 5 to 6 mm. in 
diameter, and have 20 to 22 major seta. 

Ontogeny. — Gemmation and the development of the 
hystero-corallites are precisely similar in N. edmondsi and 
the allied species Aulma fio'cata^ described and illustrated 
by me in 1925 (Ann. & Mag. Nat. Hist. ser. 9, vol. xvi. 
pp. 493-4, pi. xxiv. figs. 4«, 5, & 6), As in A.furcata the 
buds, if there are more than two, enclose according to their 
number a triangular, quadrate, or polygonal space (PL Y. 
fig. 3). 

It is convenient at this place to criticise a statement I 
made in the above-quoted paper concerning reproduction in 
Aulina furcata (p. 493). I referred to this as “ undoubtedly 
of a fissiparous nature/^ and in a footnote I cast doubt upon 
the view that I had previously expressed (1915, Q. J. G. S. 
vol. ixxi. p. 233) that reproduction in Rugose corals was 
entirely gemmiparous. Further investigation of the subject, 
involving the examination of a large number of Silurian, as 
well as Carboniferous corals, convinces me that I was right 
in the first instance, and that I was led to wrong conclusions 
in the case of A. furcata. I therefore contradict the state- 
ment that gemmation in A.fwvcata and in other species 
there mentioned was fissiparous and retract the emendation 
to my oiiginal view. This involves a slight revision of my 
former diagnosis of the genus Aulina, 

Distribution , — 

West Cumberland: The holotype and paratypes were 
obtained at Eskett Quarry near Winder Station, and two 
miles north-east of Frizington, from the Orionastraa Band 
at the top of the Pot Hole Bed ’’ in the Fourth Lime- 
stone * ** The horizon has been assigned by Mr. Edmonds 
to the Dibunophyllum Zone and to the Lonsdaleiu florifomiis 
Subzone D 2 The coral occurred in position of growth in 
the Orionastr<sa Baud, and as crushed and broken fragments 
in the thin mudstone above. Five large bushy colonies, 

* 0. Edmonds, 1925, GeoL Mag. vol. Isi. p. SI, 

t Ihid, p. 127. 
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twelve to eighteen inches in height, and two feet wide 
towards the top^^ were observed in the quarry face within 
a length of twenty yards* The corals associated with 
N. edmondsi included Liihostrotion junceiim^ L. Irregular 
both very common; L. portlocki^ abundant; Orionastrma 
ensifer and 0. phillipsi, common ; Corwenia rugosa and Aulo- 
phyllum, Diphypliyllum was not found in the band, but was 
very abundant at the base of the Saccammina Limestone 
above *. 

The coral was found at the same horizon, and associated 
with the same forms, at Clints Quarry, near Egremont ; 
Yeathouse Quarry, near Yeathouse Station ; Eowrah Head 
and Ttowrah Hall Quarries, near Eowrah Station ; Kelton 
Head Quarry, one mile N.E* of Eowrah Station ; Salter 
Hall Quarry, half a mile E. of Eskett Quarry, and also at 
the same horizon, but with a somewhat different association, 
at Ward Hall East Quarry, south of Aspatria, about fifteen 
miles N. of Eskett t- 

South Wales: Brynhyfryd Quarry on Mynydd-y-Gareg, 
between two and three miles N.E. of Kidwelly, Horizon D 2. 
The specimens collected at Brynhyfryd by Mr. George are 
larger than the typical forms from Cumberland, have a 
thicker medial plate, and much secondary tissue has been 
developed both at the axis and at the periphery. Neverthe- 
less, some coralHtes have no axis, and thus remain in the 
Biphyphylhm state. The largest corallites reach a diameter 
of 9 mm. and have over thirty major septa. The corals 
associated with these iuclvided Liihostrotion near martini^ 
Onmastr^ea ensifer^ Palceosmilia, Clisiophyliids, and a Caninia. 

Sections in British Museum E 25862-4. 

* The detailed section of the homon supplied to me by Mr. Edmonds 
is as follows ; — 

ft. in. ft. in. 


Limestone 18 0 

(Corals including Dipkyphylhim abundant.) 

Sbaly mudstone 0 0 to 1 0 

(with crushed and rolled corals, including a 
distinctive JDihunophyUum) 

Siliceous sandstone yielding plant-remains .... 29 

Green mudstone 0 0 to 1 0 

(Contains crushed corals, including M ed- 
mo?idsi.) 

Orionasfr/^a Band 6 0 

(All these beds occur within the higher part 
of the Fourth Limestone.) 


t The specimen I received from Ward HaU East Quarry was both 
laager and betteV preserved than any of those horn Eshett‘and nei^di- 
bonrhood. The cora& fqund vdtb it included Idthostrotion irregulare 
very abund^L X. near (laige form), Lonsdaiew for'iformil 

(sraali foTO) which are fairly abundant; a large Cminia and a laroe 
Palmtsimha. ^ 
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Bristol : Round Point, Avon Gorge, Horizon D 2, The 
colonies of Diphyphyllum ^8, which are very prolific here, 
may contain coraliites which show characters of Nemistium 
in rudimentary manner and others in which these characters 
are strongly developed. The material thus provides us with 
the passage-forms between Diphyphyllum and Nemistium. 
Other coral species common at Round Point are Lithostrotion 
irregulare., L. portlocki, Orionastrcea ensifer, Lonsdaleia 
fioriformis crassiconus^ Paloiosmilia regirm^ and Dibwio- 
phyllum 'i/r. It is interesting to note the association of 
Nemistium and its passage-forms with Orionastrcea ensifer^ 
which is itself a passage-form between Lithostrotion portlocki 
and the more strongly thamnastroid species of Orionastrcea, 

Section in British Museum R 17008. 

Concluding Remarks. 

Wliilst I have provisionally placed Nemistium edmondbi 
in a separate genus, I have borne in mind its close relation- 
ship to Lithostrotion. When the group is revised it may be 
found practicable to merge Nemistium and Diphyphyllum in 
Lithostrotion. Even should this be done, it would still be 
convenient to have available a name for distinguishing the 
particular combination of structures such as are exhibited 
by Nemistium. 

It is clear that Nemistium edmondsi is a further develop- 
ment of Diphyphyllum /9 (see pp. 114, 115), as, no doubt, is 
also Aulina furcata., but in a different direction. Nemistium 
has added to the structure of Diphyphyllum j3 a variable and 
impersistent axial complex, while Aulina furcata has re- 
placed the column of superposed arched tabulae by a complete 
tube traversed by horizoutal tabulae. Although it would 
seem that the formation of this tube had been taken over by 
the septa, nevertheless the ‘'^aulos^^ probably had its beginning 
in the purely tabular column of Diphyphyllum /S, 

In conclusion, I wish to draw attention to the fact that 
while Nemistium and Aulina clearly represent end branches 
of the Lithostrotion lineage, yet the exact relationship of 
Diphyphyllum to Lithostrotion is by no means certain, and 
further field-evidence is required before the matter can be 
fruitfully discussed. The facts concerning the distribution 
of the two geuera as I know them ^ are as follow : Diphy^ 
phyllum « and large forms of both pbaceloid and cerioid 
Lithostrotion have been found in the Syringothyris~zoTLQ (C) ; 

* In view of revising the species of Lithostrotion and its allied genera, 
I shall he grateful to field-workers for data which will add to a more 
precise knowledge of their range. 
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these become common in the succeeding subdivision of the 
Lower Carboniferous (S 1} and range up into the Dibmo- 
pjiyllum-zone (D). in which the smaller “ species” of Litho- 
strotion are abundant. Biphijphyllum /S is only known to 
me from the higher part of the zone (D2 and D3); Ne- 
mistium edmondsi has only been found in D 2 and Aulim 
furcata in D 3. 


EXPLANATION OF PLATE V. 

Nemistiiim edtnondsi, sp. d.. Upper Viaean (D2), West Cumberland. 

Camera lucida drawings. 

Fig. 1, Transverse section of a numlDer of corallites showing tlie 
variation exhibited by neighbouring members of a 
corallunn Ward Hall East Quarry , near Asp atria. Slide 
of British Museum specimen B 25S40. X 2. 

Fiff. 2. Tmnsverse section through a nest ” of five corallites at the 
hystero-brephic stage. Same slide as fig. 1. X 2*7o. 

Figs. 3 & 4. Longitudinal sections. Eskett Quarry, near Winder Bail- 
way Station. (Type-localitj.) Sections K 25839 and 
R 25838 British Museum, x 2*5. 


— A mw Genus and Species of Glossophagine Bat, xoitli 
a Subdivision of the Genus Olioeronycteris. By Oldfield 
Thomas. 

Am 03J0 a number of small mammals kindly sent to me for 
examination by the authorities of the Museo Civico, Genoa, 
there occurs a bat belonging to the Glossophaginse, and allied 
to Lonchophylla morda^v^ but sufficiently distinct to deserves 
not only specific but generic distinction, 

Plataliha, gen. nov. 

General characters, including number and positions of 
teeth and development of interfemoral membrane, as in 
Lonchopkxflla^ but the facial portion of tlie skull greatly 
hypertrophied, just as it is in Cheer onycteris 7)ieimcana, the 
skull of the new species exceeding in length that of any other 
member of the subfamily. Teeth in general as in Lonchch 
but tlie inner upper incisors are even more broad and 
spatukt©, and so procumbent as to be almost horizontal; 
outer upp^rinasprs quite small and slender. Lower incisors 
broad, touching one another, the series 
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forming a continuous line from canine to canine. Premolars 
and molars veiy long, liorizontallj, and narrow^ the upper 
molars in particular much narrower than those of Loncho- 
2 )Jiylla, Lower premolars long, narrow, their anterior and 
posterior secondary cusps proportionally much more developed 
than in Lonckophylla, Interfemoral membrane well deve- 
loped^ nearly a centimetre in breadth, with the minute tail 
appearing on the upper surface of its base. 

Genotype : — 


Platalina gmomnsium, sp. n. 

Size nearly the largest of the subfamily and much greater 
than in Lonchophylla. Pur of average length, hairs of back 
about 8 ram. long. General colour pale brown, the liairs 
whitish for the greater part of their length, with pale brown 
tips; this brown would probably have been darker before the 
specimen was put into spirit and later skinned out. Under 
surface little lighter than upper. 

Skull large, with long parallel-sided muzzle and well-filled 
brain-case. Zygomata absent. Teeth as above described. 
Dimensions of the type (the italicized measurements taken 
in Genoa on the spirit-specimen before skinning) : — 

Forearm 46 mm. 

Head and body 72 mm.; tail 9; ear 13 ; third finger, 
metacarpal 45, first phalanx 17*5 ; lower leg and hind foot 
(c. u.) 30 ; calcar (c.) 9. 

Skull; greatest length 32; condylo-basal length 31; 
breadth of brain-case 11 ; muzzle £iom line between olfactory 
and cerebral fossae of brain-case 17*6 ; brain-case from the 
same line to the occiput 15*2 ; breadth of muzzle opposite 
5*2 ; interorbital breadth 5 ; front of canine to back of 
11 , 

Hab, Peru. Type from the neighbourhood of Lima. 

I'ype, Adult male, skinned from spirit, B,M. no. 
27. 11. 19. 38; Collected 23rrl April, 1909, by Signor Nicolo 
Esposto; received in exchange from the Genoa Museum. 

The species-name is a tribute to the many Genoese who 
have helped in increasing our knowledge of the Ohiroptera, 
and with whom I have had such pleasant relations these 
many years. The collector, Sr. Esposto, the Director at 
Genoa, Dr. R. Gestro, Dr. 0. de Beaux, and, above all, my 
old friend the Marchese G, Doria, most charming of men, 
have all helped in the matter, and the name is now given as 
a remembrance of them. 
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This striking bat is afc once distinguishable from the other 
long-headed member of the family^ Cheer onycteris mexicana, 
by°he characters of the upper incisors, which are as in 
Loyichophylla,^ close together in the middle line, the inner far 
larger than the outer pair. In essential characters it is no 
doubt nearlj allied to Lonchophylla, but may be distinguished 
by the very great disproportion of the facial part of the skull 
to the cranial, the length of the face, measured as described 
above, exceeding tliat of the brain-case, while in Loncho- 
pTiylla^ as in other normal bats, the converse is the case. The 
much gi eater proportional development of the supplementary 
cusps of the lower premolars is also an important character. 

But if the cranial disproportion in this bat justifies its 
generic distinction from Loncliopliyllaj the same may be said 
of the similar disproportion in Chmronyeteris mexicana as 
compared with the other described species of that genus, and 
I would therefore now subdivide the latter. Cheer onycteris 
was founded by Tschudi in the ^ Fauna Peruana ’ on two 
species — peruana and mexicana ^ — but with no indication as to 
which should be taken as the genotype. In his earlier 
^Prospectus/ liowever, he speaks only of peruana in con- 
junction with the generic name, though both are nomina 
nuda/'^ and it would have been more suitable if this species, 
and not mexicana, had been taken as genotype. But Peters, 
in 1865 and 1868, and Dobson, in 1878, treated mexicana as 
the cliief or only species of Chceronycterisy and Miller, in 
1907, definitely chose it as genotype — a choice which must 
be accepted. Moreover, it follows the broad principle that 

nomina nuda ” should be treated as if they had never been 
published. 

Accepting, then, mexicana as the genotype of Cheeronycterisy 
and putting peruana into the synonymy of Anoura geoffroyi, 
we may form a new genus, to be called Climronhcusy for the 
.normal-headed species minor y intermedia^ hicay and godynaniy 
the first-named being taken as genotype. 

These species are distinguishable from Chosronyeterisy as 
represented by mexicana^ both by the ordinary normal shape 
of the skull, in which the rauzssle is shorter than the brain- 
case, and by their lower premolars having three more or loss 
Subeq^ual cusps, while in Cbrnronycteris the middle cusp is 
ECufeh higher than the anterior and posterior. Curiously 
eaough, the relative development of these cusps is the exact 
converse o£ what we find in the parallel base of Platalina and 
htm^ophgU^ Ito subei^ual cusps occurring in the long- 
headed the latter case. 
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The conclusions now arrived at may be conveniently put in 
a synoptical form as follows : — 

A. Upper incisors separated in pairs on either side. No lower incisors. 
a. Upper premolars 3. Interfenioral membrane almost obsolete. 

1. Anoxira^ Gray. Syn. Rlnnclioiujcteru^ Tscliudi (nom. nud.). 

Genotype. A, geoffroyi, Gray. 

h Upper preniolars 2. Interfemoral membrane well developed. 

{i\ Muzzle of skull greatly lengthened. Lower premolars with 
middle cusp longest. 

2. Choeromjcieris, Tscbndi. 

Genotype. C. mexictma^ Tsch. 

b’. Muzzle of skull of normal proportions. Cusps of lower ]}ve- 
molars subeqiial. 

3. Chasronisciis, gen. nov. 

Genotype. Choeroimcus minor ( Clmronycterh Peters). 

B. Upper incisors together in the centre; the inner pair much the larger. 

Lower incisors present. Interfemoral hroad. 

a. Muzzle of skull lengthened. Supplementary cusps of lower pre- 

molars well developed. Lower incisors large. 

4. Flaialinn, gen. nov. 

Genotype. P. genovensium^ sp. n. 

b. Muzzle of skull of normal length. Supplementary cusps of lower 

premolars very small. Lower incisors small. 

5. Lonchoykylla^ Thos. 

Genotype. L, mordax, Thos. 


IX.— Species of the Coleoptemis Gems Rliyncogoiius, Sh. 

(Curculionidce), from the Marquesas Islands. By R. C. L. 

Perkins, D.Sc., F.R.S. 

The five species of Rhyncogonus here enumerated are from 
the material collected in the Marquesas by the ‘ St. George ’ 
Expedition, and, having for a Jong time been specially 
interested in this genus, I was much pleased to receive them 
for examination and description. Four of the species are 
new, and all of them possess characters in common, such as 
are not found in any of the known species of the Hawaiian 
group, where the genus is richly represented. Whether 
each series will continue thus distinct when the species have 
been completely collected is, of course, uncertain, as, no 
doubt, others remain to be discovered in each of these 
groups, and also in other islands or island groups inter- 
mediate forms may occur. 
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(1) Bhijmogonus duplex^ sp. n. 

Xiger, oculis parum fortiter convexis, rostro post antennas late 
conspicaeqne excavate, anteimarnm funiculi articnlis omnibus 
elongatis, primo secundoque subcequalibus, hoc quam tertius et 
quartus, una conjuncti, plus minusve breviore. Mas sat gracilis, 
pilisalbidisdepressisaliisque gracillimiset erectisundiquevestitus ; 
femina vestitu setarum subsqnamiformium appresso valde difEert. 
Long, (cxim rostro) 14-17 mm. 

This species is remarkable for the comparatively slight 
convexity of the eyes, in which character it approaches 
jR. hoebelei of the Hawaiian Islands, while in other respects 
there is no resemblance between them. The legs vary in 
colonr from practically black to a more or less distinct red. 

Head of ? with scaly appressed hairs, yellowish and 
densest in the rostral canal, around the eye-margins, on the 
sides of the rostrum along the antennal grooves, and on 
the head beneath. In the the decumbent hairs are white 
and not scale-like, while slender erect ones take part in the 
clothing generally. Pronotum fairly well covered with 
yellow squamiform clothing in the ? , more thickly so 
towards and on the sides than in the middle, where, no 
doubt, abrasion is easy ; in the $ well clothed with decum- 
bent white and very slender erect hairs. The puncturation 
is usually dense and rugose, of mixed coarser and fine 
punctures, sometimes more distinct (less rugose) in the $ . 
Scutellum densely clothed, so as to form a distinct pale spot. 
Elytra in fresh examples with a fairly even distribution of 
the clothing, at most with a perceptible tendency to form 
flecks or lines. Their sculpture consists of many rows 
(sometimes confused) of not very coarse punctures, which 
are so impressed as to appear often rather as granulations 
or elevations of the surface ; between these there is a fine 
subobsolete puncturation, whence spring the decumbeut 
hairs. The slender erect hairs in the ^ are as conspicuous 
as on the pronotum, but the elytra of the $ , except for the 
usual aet^, which are chiefly noticeable along the sides 
posteriorly, are without erect hairs. The surface is generally 
more or less shining, but can be quite opaque. 

In the S the ventral abdominal segments are copiously 
and very coarsely granulated or tuberculate, the tubercles 
for the most part well separated, the spaces between them 
being almost smooth, though at the base of the abdomen 
the surface is also rugose. The tubercles are continued on 
to the apical segment, the clothing of which is not dense, so 
that the surface is easily seen. 
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In the ? the abdominal sculpture is very different ; the 
basal segments are much wrinkled and also have a very 
dense minute sculpture of the surface, and, on the second 
and third at least, some small tubercles can be seen quite 
distinctly, but there is no approach to a development of 
these such as is observed in the ^ ; tlie apical segment is 
shining, thinly pubescent, and with feeble punctures. The 
clotliing consists of decumbent hairs nearly evenly distri- 
buted on most of each segment, but becoming denser at the 
sides j the sides of the metasternum and meso- and meta- 
pleura have a dense clothing of appressed, }eilo\Y, thickened 
or subsquamous hairs. In this sex ( ? J the femora have 
similar oppressed hair, erect setm being chiefly noticeable 
along the nuclei side, but in the $ long, slendei, erect hairs 
are generally distributed, as also on the tibice, where they 
are much longer than those of the ? . 

Hub, Marquesas, Fatn Hiva ; seven specimens ‘‘‘on 
pepper sp., 1500-2500 ft., Jan. 1925 (C. L, Colleneite), 

(2) Rhyncogonus mimus, sp. n. 

R. daplicis forma et facie ; d sat gracilis, tenuiter et subaeqiialiter 
albido-pubescens, segmentis abdominis ventralibus fortiter et 
conspicue graiiulatis ; J setis decumbentibus baud tenuibus 
llavescens, sod uterque sexus oculis prominentibus et convexis 
facile distinguendus ; (S pilis gracillimis erectis hand vestitur. 
Long. lJ-14 mm. 

Except that the male clothing lacks the lone:, slender, 
erect hairs, and that both sexes have the eyes normally 
convex and prominent and the rostrum less deeply cliamielied, 
this species closely re=iemhles jR. d u pie ocia form and sculpture 
and in its sexual dimorplnsiu. It is evideutiy a smaller 
insect. 

Rostrum behind the antennal insertion only suhdepressed 
above, not deeply and widely channelled ; the sculpture 
towards and betw^eeii the eyes is coarsely rugose. The 
second fiinicle- joint of the antennae appears generally sub- 
equal to the third and fourth, but in some specimens actual 
measurement shows that it is distinctly shorter. The 
decumbent hairs of the pronotum and elytra in the c? 
shorter and much less conspicuous than those of duplea^^ but 
in the $ the yellow clothing is as dense as in that species 
or still denser. Pronotum riigosely punctate, sparsely 
clothed with short, pale, decumbent hairs in the S j niuch 
more densely with thicker yellow ones in the fresh 
Elytra copiously and fairly evenly clothed with hairs, as «ilil 
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tlie pronotnm, in the ? , inconspicuously with whitish ones 
in the $ . In the latter the row^s of punctures on the elytra 
are generally quite evident, but in the ? the sculpture is 
apparently rougher as a rule and the punctures, as such, are 
difficult to distinguish, sometimes appearing as granulations 
or as tubercles. 

The sculpture of the ventral segments is much like that 
in i?. duplew, the basal segments of the $ with a dense and 
shallow rough sculpture, the apical segment shining with 
fine indefinite or shallow punctures, and on each side basally 
a more or less rounded and usually deep fovea. In fresh 
examples of this sex the sides of the ventral abdominal 
segments and of the meso- and metasterna as well as the 
pleura are very densely clothed with appressed yellow hairs, 
as also are the femora. In the S fke ventral segments bear 
copious distinct tubercles, which extend more or less on to 
the apical segment, this being thinly clothed, and, as usual, 
broad or truncate at the apex. 

Uab, Marquesas, Hiva Oa ; eight specimens “on pepper 
and other plants, 2500-8000 ft., Dec. 1924^^ (C. L. CoUe- 
nette). 


(3) Rhyncogunus eximius^ sp. n. 

Niger, setis ferrugineis decumhentibus, aliisque gracillimis, erectis 
etpallidioribns passim vestitus, ocnlis prominentibus, satconvexis. 
Antennarum funiculi articnli 4—7 parum fortiter elongati, hand 
quaquam bis longiores quam latiores, artieulus secundus duobus 
sequentibtis subsequaiis. Elytra confuse punctata, lateribus 
postice lineis fere reotis convergentibus, parum siimatis. 

Long., 2 j I^ 

So far as I can judge without dissecting the specimen, the 
single example of this remarkable species is a ? , but the 
general character of its clothing is more like that of the cJ 
of R, duplex^ and entirely unlike that of the $ , since the 
bead, thorax, elytra, and legs all have a clothing of long, 
slender, erect hairs in addition to the decumbent ones. 

Black, the depressed hairs ferruginous or reddish orange, 
not squamifonm, the erect ones paler, yellowish, slender, and 
often sinuate. Head thinly clothed ; beak above shining, 
somewhat concave, but not conspicuously channelled, irregu- 
larly punctured. Eyes prominent and convex. Antennae 
with the joints of the funicle after the first two not at all 
strongly elongated, the scape with erect and depressed hairs 
conspicuous. Pronotum at the sides with very dense orange- 
red appressed hair almost concealing the surface ; on the 
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disc nearly bare, possibly more or Isss abraded, and coarsely 
punctured with considerable smootli spaces between some of 
the punctures ; a narrow, smooth^ median line extends back 
from near the front margin, but disappears on the disc, 
while traces of it are again visible amongst the closer and 
finer sculpture of the posterior part. Scutellum densely 
clothed, appearing as a pale dot to the naked eye. Elytra 
with copious ferruginous appressed clothing ; in the speci- 
men described, along the suture and on a longitudinal area 
towards the sides of each wing-case, the setee are less dense; 
the pseudepiplenra also have a more or less general clothing 
or at least no definite maculations. The pale erect hairs 
are thinly distributed over the whole elytra. Their sculpture 
is very rough and indefinite, and the outline is unusual, the 
sides appearing nearly straightly convergent on the posterior 
half and without any distinct simiation towards the apex. 
The meso- and metastenia are densely clothed compared 
with the abdomen, the sides of the metasternum and the 
pleura are still more densely covered. Abdomen beneath 
shining, for the most part not densely punctured, the 
punctures ill- defined or granulate, as is particularly notice- 
able on the anteapical segments ; the apical one finely and 
shallowly punctured, with thin erect hairs (like those of 
duplex) and a deep roundish fovea on each side towards the 
base. Femora at least for a large part densely clothed with 
appressed setae, and thinly (but conspicuously) with slender 
erect hairs, the latter being more dense on the tibiae. The 
hiud femora outwardly, where they are nearly bare, show a 
slight metallic tint, and in some aspects a very faint aeneous 
tinge may be seen on the elytra. The robust cuneate 
elytra, which lack the usual distinct sinuation of the outline 
and the appearance of being produced apically, give this 
insect a peculiar facies. 

Hab, Marquesas, Fatu Hiva, 1500-2000 ft. ; on pepper 
sp,, Jan. 1925 (C. E. Collenette). A single ? , the antenna 

on one side imperfect. 

(4) Rhyncogonus lugem^ sp. n. 

ISTiger, forma elongata et (praecipue maris) gracili, pediWs antsu- 
iiisque saspe rufescentibus, harum articulis fortiter elongatis, 
oculis prominentibus, parcissime vestitus, pronato ad angulos 
posteriores utrinqiie piaga parva paliide squamosa, scutello dense 
conspicueque vestito. 

Long. 8-11 mm. 

Head very sparsely clothed, but with an evident con- 
densation of squamose hairs about the eye-margin ; sculpture 
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o£ front and rostrum rugoso-punctate, forming longitudinal 
strigae. Antennae very slender^ all the joints elongated, the 
third joint of the fiinicle usually three times as long as wide, 
or more, varying a little. 

Pronotum sparsely and inconspicuously clothed, coarsely 
rugose-punctate all over, with a smooth median line some- 
times distinct, sometimes more or less effaced, or even 
wanting ; a dense patch of pale scales is always conspicuous 
at the hind angles, and the scutellum is so densely clothed 
as to form a pale dot to the naked eye. 

The elytra are very sparsely clothed with very minute 
hairs, but in the % , at least on the posterior parts, indefinite 
patches or areas of squamosity are present. In the $ these 
appear to be mucb less developed or altogether wanting in 
some specimens. The sculpture, as usual, varies somewhat, 
sometimes appearing as a close rough granulation or tubercu- 
lation, hut sometimes the rows of punctures remain more or 
less distinct. The pseudepipleura are very sharply separated, 
unusually large in proportion to the dorsal-facing surface, and 
are clothed with sparse inconspicuous hairs in the ? , some- 
times with a few scales on the apical part. At the sides of 
the metasternum apically there is a dense spot of pale clothing 
and one or two others on the sides of the thorax anterior to 
this, the intermediate abdominal ventral segments having 
also a dense patch on each side. The sculpture of the 
ventral segments in the c? consists of distinct, separate 
granulations or fine tubercles, which sometimes extend on 
to the last segment, though sometimes this has hardly more 
than an indefinite sparse punciuration. In the % on the 
basal segments there is a very dense microscopic surface 
sculpture, amongst which are remote and more or less 
obsolete granulations. The femora have the decumbent 
clothing fairly regular in distribution, but not at all dense, 
and the surface is easily seen. ’ 

This species is distinguished at a glance by the con- 
spicuous, though often small, patch of pale clothing at the 
hind angles of the pronotum, which in dorsal aspect appears 
otherwise imclothed to the naked eye. 

Hah. Marquesas, Hiva Oa, 2500-3000 ft,, Dec. 1924. 
Seventeen examples (one much mutilated) on pepner and 
other plants ” (C. L. Collenette), 1^ PT 

(5) Rhifncogonus walkeri^ Perkins, 

Perkins, Ent. Mo. Mag. rExv. 1899, p. 56. 

Thfe species in its facies resembles many of the Hawaiian 
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forms, but it cannot be said to be nearly allied to any one 
of these. Though it differs greatly from the other species 
collected in the Marquesas, it is really, I think, more nearly 
related to them than to the Hawaiian. 

The first funicle-joint of the antennae is distinctly shorter 
than the second. In the $ the whole sides of the pronotum 
are densely covered with thick or scale-like appressed hairs, 
but in the ^ the clothing is more patchy or irregular. In 
all the specimens now examined the pseudepipleura have 
the dense clothing of a deeper colouring, often red or orange, 
than that of the dorsal surface. The femora are more or less 
evidently banded before the apex by a denser clothing. 
The copious tubercles of the ^ ventral segments are very 
distinct and are continued on to the apical segment, which 
is not hairy enough to conceal the sculpture. As in the 
other species the sculpture of the $ is quite different. The 
length varies from 8*5-12 mm. 

Hab. Marquesas, Nuka Hiva, 2500-3000 ft., Jan. 1925 ; 
10 specimens “beaten from ferns, etc.’^ (C. L. Collenette), 
There are a dozen examples of this species in the British 
Museum collected by Commdr. J, J, Walker on the same 
island many years ago. 


X . — New Hymenoptera of the Family Bethylidse. 

By Rowland E. Turner, P.Z.S., E.E.S. 

Family Bethylidse. 

Epyi'is suhalaius^ sp. n. 

5 . Higra ; mandibulis, antennis, tegulis, tibiis tarsisque fulvo- 
fuscis ; femoribus fuscis ; alia brevissiinis. 

Long. 4 mm. 

? . Mandibles blunt, with one acute tooth on the lower 
angle at the apex, and with a very small acute tooth near the 
middle of the inner margin. Head subopaque, evenly and 
rather sparsely punctured, subquadrate, a little longer than 
broad; posterior ocelli situated close to the hind margin 
of the head. Eyes large, without hairs, separated from the 
hind margin of the head by a distance equal to about three- 
quarters of their length. Scape thick, as long as the three 
basal Joints of the flagellum combined, the second Joint 
broader than long. Pronotum longer by one-quarter than its 
Man. dS? Mag. N. Hist, Ser. 10. Vol. i. 9 
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greatest breadth; much narrowed anteriorly and rounded, a 
little more finely punctured than the head. Mesonotum 
very short, only half as long as the scutellnm, parapsidal 
furrows very distinct. Scutelliim with the two basal fovese far 
apart. Median segment strongly margined posteriorly and 
laterally, smooth and shining, with a strong median carina 
and a weaker oblique carina on each side of it j at the base 
these carinse are nearer to the median carina than to the side 
of the segment, at the apex they become less distinct and 
converge, the space enclosed by the carinse is rather strongly 
reticulate. Abdomen smooth and shining. The sides of 
the median segment are finely aciculate. Fore femora very 
stout ; intermediate tibiae with very minute spines, tarsal 
ungues simple, not toothed. Wings rudimentary, only 
reaching to the apes of the median segment. 

Hab, Mossel Bay, South Africa, July and December 
( Turner}, 

Described from four specimens. 

Epyris plurilmeata^ sp. n. 

9 . Nigra ; mandibulis. antennis, pedibus, segmentisque abdo- 

minalibus quinto sextoque rufis ; alls hyalims, veuis fuscis. 

Long. 7-9 mm. 

? . Head subquadrate, evenly and rather strongly punc- 
tured, an impressed line reaching from between the antennm 
halfway to the anterior ocellus ; posterior ocelli nearer to 
the hind margin of the head than to each other. Mandibles 
moderately broadened at the apex, ending in two strong and 
rather blunt teeth, of which the lower is the longer ; above 
the upper tooth the mandible is bent inwards and armed 
with three very short teeth set close together just behind the 
upper tooth. The two basal joints of the flagellum are as 
broad as long; the scape more than twice as long as broad, 
shining, with a few small punctures ; the head and thorax 
sparsely clothed with long hairs. Pronotum a little longer 
than its greatest breadth^ narrowed and rounded anteriorly, 
deeply but uot closely punctured, with a smooth space along 
the middle. Mesonotum aud scutellum very sparsely punc- 
tured, parapsidal furrows slightly convergent posteriorly, the 
fovese of the scutellum far apart. Median segment finely 
transversely striated, with seven longitudinal carinse, the outer 
on each aide oulj feebly developed and almost converging with 
the next at the awx, the stride between the carinse coarser and 
as close as those on the sides ; the surface of the posterior 
trtmeatioh delicately transversely striated, with a median 
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Carina. Abdomen shining^ the two basal segments smooth, 
the apical segments shallowly punctured. Intermediate tibiae 
with spines ; fore tarsi normal ; tarsal ungues with one very 
small tooth near the middle. 

Hab, Thabasilitche, S. Ehodesia, July 6, 1924 ; Bulawayo, 
S. Rhodesia, August 25, 1923 {R. H- R. Stevenson) ; Mossel 
Bay, Cape Province, April to November [R, E. Turner). 

Male specimens measure only 4 mm. aud have the an- 
tennae half as long as the whole insect, the second joint of 
the flagellum twice as lofjg as the first and much longer than 
broad. The species was not at all plentiful at Mossel Bay, 
where the specimens were usually smaller than those described 
above from Rhodesia, females measuring 5-7 mm. I took 
two males at Morsel Bay in April 1921 and one at Aliwal 
North in December 1922. Two females taken at Stigi, Tan- 
ganyika Territory, October 1917, belong to this species. 

Epyris levissimnSi sp. n. 

5 . Nigra; mandibulis, antennis, tibiis tarsisque fusco-ferrugineis ; 
alis hyalinis, stigmate veniaque fuscis ; segmento mediano tri- 
carinato, pronoto nitido, impunctato, 

‘ Long. 4-5 mm, 

$ . Mandibles rather broad at the apex, the lower angle 
produced into a short acute tooth, otherwise without teeth. 
Head a little longer than broad, shining and almost smooth, 
with a few very small punctures on the front and a frontal 
longitudinal groove ; malar space very short ; eyes separated 
from the hind margin of the head by a distance exceeding 
half their own length ; posterior ocelli situated close to the 
hind margin of the head. Scape stout, sparsely punctured, 
with a fesv long hairs, as long as the three basal joints of 
the flagellum combined. Pronotum smooth and shining, 
as long as its greatest breadth, narrowed and rounded 
anteriorly ; mesonotum and scutellum smooth and shining ; 
parapsidal furrows not very deep, the median abscissa of the 
mesonotum behind, a little narrower than the lateral ; foveae 
of the scutellum far apart. Median segment margiimd 
laterally and posteriorly, smooth and shining, with three 
longitudinal carinre, the lateral carinse convergent, twice as 
far apait at the base as at the apes, the space between the 
carinse finely ruguiose and opaque. Abdomen smooth and 
shining, as are also the pleurae ; sides of the median segment 
coriaceous. Intermediate tibiae spinose; anterior femora 
compressed and somewdiat concave on the inner side ; basal 
joint of fore tarsus with two apical spines and two smaller 

51 * 
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spines on the outer margin ; tarsal ungues without teeth. A 
row of hairs along the costal margin of the fore wing reaching 
to the stigma ; radial nervuremore than twice as long as the 
basal. 

Hab. Cape Province; Ceres, February and March; 
Milnerton, February [Turner), 

Allied to E.7nuiri, Turn. & Waterst., from Natal, differing 
in the longer head and the almost complete absence of 
punctures on the head and thorax. 

Epyris hottentottus^ sp. n. 

2 , Nigra, nitida ; mandibuiis, antennis, tegulis, tibiis tarsisque 
ferrngineis; aiis pallide fusco-hyalinis, venis ferrugineis; seg- 
mento mediano uuicarinato ; tibiis intermediis spinis brevibus 
instructis. 

Long. 4 ram. 

? . Eyes separated from the hind margin of the head by 
a distance equal to three-quarters of their length ; posterior 
ocelli situated close to the hind margin of the head. Scape 
very finely punctured, with short fulvous hairs near the apex, 
a little longer than the three basal joints of the flagellum 
combined. Mandibles bidentate, the outer tooth the longest. 
Head subquadrate, shining, finely and rather sparsely punc- 
tured, with a short frontal groove from between the antennae. 
Thorax shining and almost smooth ; the pronotum twice as 
long as the mesonotum, sparsely and very finely punctured ; 
parapsidal furrows widened posteriorly, hut separated from 
each other by much more than their own breadth ; foveas of 
the scutellum far apart. Median segment coriaceous ; with 
one longitudinal carina, on either side of which is a rather 
strongly reticulate space, which is gradually narrowed to the 
apex; the face of the posterior truncation with a longitudinal 
groove; the sides of the segment shining, very delicately 
striate-aciculate. Abdomen smooth and shining. Fore tarsi 
normal, joints 2-4 not broadened ; intermediate tibiae with 
short spines; tarsal ungues simple. Radius nearly four times 
as long as the basal nervure, the latter joining the subcosta 
at the base of the hyaline spot at the base of the stigma. 
Hab, Mossel Bay, Cape Province; June 1921 (Turner), 

Epyris microphthabiius^ sp. n. 

2 • Nigra, nitida ; mandibuiis, antennis, tegulis pedibusque fulvo- 
ferrugineis ; alls hyalmis, levissim© fiavo-dilutis, venis ferru- 
mandibuBs acutis, baud dentatis ; tibiis intermediis 
spinosis ; unguiculiB simplicibua. 

Long. 4 mm. 
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? . Head subquadrate, sparsely, but distinctly, punctured; 
eyes small, separated from the hind margin of the head by a 
distance half as great again as their own length ; ocelli very 
small ; the posterior pair situated close to the hind margin of 
the head. Scape slightly longer than the three basal joints 
of the flagellum combined, finely punctured ; flagellum stout, 
the second joint broader than long, also the fourth, fifth, and 
sixth joints ; first and third joints scarcely longer than bioad. 
The front is slightly produced, forming a bilobed prominence 
above the base of the antennae. Thorax sparsely punctured, 
pleurae almost smooth ; pronotum at least twice as long as 
the mesonotum ; parapsidal furrows narrow and almost 
parallel ; fovem of the scutellum rather small, far apart, and 
connected by a shallow groove. Median segment shining 
and smooth with a low median carina, on either side of which 
at the base is a very low carina, these carinm moderately 
convergent, but do not extend beyond halfway to the apical 
margin, the space between the carinee and continued to the 
apex is opaque and coriaceous. Abdomen rather broad and 
flattened, smooth. Fore femora much thickened. Radial 
nervure four times as long as the basal. 

Hab, Mossel Bay, Cape Province, April 1921 {Turner). 
This is not a typical Epyris^ owing to the groove joining 
the fovese of the scutellum, but it is better placed here than 
in any other genus. 

Farepyris bryanti^ sp. n. 

5 . Nigra, nitida ; flagello fusco-ferrugineo ; tegulis flavis ; alls 
flavo-hyalinis, venis fulvis ; segmento mediano septemcarinato. 
Long. 10 mm. 

? . Mandibles trident ate, the outer tooth only a little 
longer than the short second tooth, the inner tooth more 
deeply divided from the two outer teeth than they are from 
each other. Head subquadrate, much broader than the 
thorax ; very distinctly, but not closely punctured, with a 
frontal groove from between the antennae not reaching 
halfway to the anterior ocellus. Eyes separated from 
the hind margin of the head by a distance equal to 
about three-quarters of their length ; posterior ocelli twice 
as fai' from the hind margin of the head as from each other. 
Scape about as long as the four basal joints of the flagellum 
combined, shining and sparsely punctured ; flagellum stout, 
the two basal joints broader than long, the third a little 
longer than broad. Thorax rather sparsely punctured, also 
the sides of the median segment ; pronotum longer than the 
mesonotum and scutellum combined; parapsidal furrows 
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veiT slightly convergent posteriorly ; the two fovefc of the 
scutellum far apart and somevUiat oblique. Median segment 
smooth, margined laterally and posteiiorly^ with seven longR 
tudinal carinte which are slightly convergent towards the 
apex, but curve near the apex towards the median cariiiie, 
the space between the carinte transversely striated, the two 
outer carinse very close together ; the surface of the pos- 
terior truncation smooth, with three low longitudinal carinm 
very near each other. Abdomen smooth and shining, with a 
few small punctures and long fulvous hairs on the apical 
segments. Tarsal ungues with an acute tooth near the 
middle and another, blunter, near the base ; intermediate 
tibise with short and close-set spines. Basal nervure nearly 
half as long as the radius, received at the base of the 
stigma. 

Hah, Mt. Matang, Sara\vak, 1000 ft., February 2, 1914 
(G, E. Bryant), 

Acanthepyris propinquus, sp. n. 

§. !Nigra,* mandibulis tarsisque ferrugineis; segmontis abdo- 
minalibus quinto apiee et sequentibus rufis ; alls hj'alinis, leviter 
infascatis, venis fuscis. 

Long. 5-8 mm. 

§ . Head broader than long, rounded anteriorly, with 
large sparse punctures ; a very short, longitudinal, impressed 
line from between the antennae not reaching halfway to the 
anterior ocellus, posterior ocelli close to the kind margin of 
the head, which is feebly emarginate. Mandibles broadened 
at the apex, without teeth, the lower apical margin produced 
downwards, forming a short rostrum when the mandibles are 
closed. Scape about two and a half times as long as broad, 
with a close-set lateral row of spines; first joint of the 
flagellum a little longer than broad, second as broad as long. 
Pronotum as broad posteriorly as long, narrowed anteriorly, 
shining, with a few scattered punctures. Mesonotum without 
punctures, the median abscissa posteriorly not as broad as 
the lateral abscissae, owing to the convergence of the para- 
psidal furrows. Scutellum almost impunctate, the lateral 
fcivem small. Median segment margined laterally and apieally, 
^most smooth, with five longitudinal carinae, the outer 
carigim converging somewhat towards the apex, the space 
betwe^ the c^inse finely transversely striated ; the surface 
^ the slightly concave, with a low 

middle, minutely punctured 
slightly concave and 
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almost smooth. Abdomen smooth and shining, very huely 
punctured apicaily. The three basal joints of the fore tarsi 
have an apical spine which is as long as the succeeding joint, 
the basal joint has an additional spine in the middle ; inter- 
mediate tibiae with many spines. Radius much longer than 
the basal nervure, the median vein prolonged a little beyond 
the basal ceils. Tarsal ungues with a tooth near the middle. 

Hab. S. Africa, Mossel Bay [Titrner). A good series, 
taken in almost every month; Queenstown, 1 January 
1933 (Turne?'). 

This is very near A. spinitarsis^ Kieff., from Portuguese 
Guinea, but driers in the sparse puncturation of the pro- 
notum. Kieker states that the pronotum in A. spiniscapus, 
KietK, is coarsely and closely punctured and that spinit arsis 
does not differ in this point. It is quite probable that all 
three will prove to be races of one species. 

Acanthepyris ceresensis^ sp. n. 

2 . Rigra ; mandibulis, antennis pedibusque nifo-ferrugiueis ; 
segmenbis abdominalibus tertio apice sequentibusque rubs; alls 
hyalinis, venis luteis, stigmate ferrugineo. 

Long. 5-7 mm. 

2 . Head as broad as long^ rounded anteriorly, shining, 
the vertex smooth, the front above the base of the antennie 
with sparse piliferous punctures. Eyes separated from the 
hind margin of the head by a distance equal to two-thirds of 
their own length ; posterior ocelli almost touching the hind 
margin of the head. Mandibles stout, blunt at the apex and 
without teeth. Scape twice as long as broad, flattened, with 
a row of slender spines on the inner margin and a few longer 
and stouter spines at the outer apical angle ; the two basal 
joints of the flagellum short, the second as broad as long. 
Pronotum as broad posteriorly as long, shining and almost 
smooth, a row of large piliferous punctures along the lateral 
and anterior margins. Mesonotum as long as the scutellum, 
with a few scattered punctures, the parapsidal furrows almost 
parallel. Scuteilum smooth and shining, the two basal fovem 
rather smalU Median segment a little broader than long, 
margined apicaily and laterally, with three longitudinal 
carintc, the outer pair strongly convergent towards the apex, 
the space between the cariuse transversely striate-rugulose, 
the remainder of the dorsal surface smooth ; surface of the 
apical truncation almost smooth, scarcely concave ; the sides 
of the segment finely aciculate. Abdomen shining, micro- 
scopically punctured. Tai'sal ungues with one small tooth 
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near the middle; first joint of the fore tarsi with a row of 
five rather stout spines, the second and third strongly pro- 
duced at the outer apical angle ; fourth joint with two short 
spines, including one at the apical angle. Radius about twice 
as long as the basal nervure, rather strongly carved to one- 
third from the base, thence straight. 

Hah, Cape Province, Ceres, February and March {Turner ) . 

Allied to A, hildebrandti^ Kieff., from East Africa, 
differing chiefly in the number and convergence of the 
carinse of the median segment, and in the absence of spines 
on the second and third joints of the anterior tarsi. Although 
there are only three caiinae on the median segment, faint 
traces of two more can be seen near the base in some 
specimens. 


Holepyris dolichocephalus,^ sp. n. 

$ . iSTigra, opaca ; mandibulis, antenois, tegulis pedibusqiie luteo- 
ferrugineis ; alis hyalinis, fl.avo pallidissime dilutis, venis luteis; 
segmento mediano quinqne-carinato. 

Long. 4 mm. 

$ . Mandibles with two teeth at the apex, both of which 
are very small ; antennae stout, scape as long as the three 
basal joints of the flagellum ; first joint longer than the 
second, which is as broad as long, the joints becoming broader 
towards the middle of the flagellum, sixth and seventh very 
distinctly broader than long. Head longer by one-third than 
its greatest breadth, coriaceous, eyes separate from the hind 
margin of the head by a distance fully equal to their own 
length, slightly hairy ; posterior ocelli nearer to the hind 
margin of the head than to each other. Thorax coriaceous, 
pronotum a little broader posteriorly than long, strongly 
narrowed and distinctly margined anteriorly ; mesonotum 
half as long as the pronotum, parapsidal furrows almost 
entirely obsolete. Basal groove of the scutellum well marked. 
Median segment a little longer than its greatest breadth, 
finely transversely striated, with five longitudinal carinse, 
which are almost parallel, the two outer carinse on each side 
are united by a short curved carina at about three-quarters 
from the base and are not continued to the apex ; the surface 
of the apical truncation very closely and delicately trans- 
versely striated, with a median carina, the sides of the 
segment almost smooth. Abdomen shining, sparsely micro- 
scopically punctured on the apical tergites. Fore metatarsus 
curved, jotos 2-4 the fore tarsus short, the second scarcely 
longet IhanAro^, the third and fourth more slender ; tarsal 
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ungues with a small tooth before the middle. Radius nearly 
four times as long as the basal nervure. 

Hab, Port St. Johns, Pondoland, June 1933 (Turyier). 


Holepyris pondo^ sp. n. 

9 . Nigra ; mandibulis, clypeo nigro-carinato, antenuis, tibiis 
anticis barsisque ferrugineis; abdomine segmento quarto apice 
sequentibusque ruds ; alls fascis, fascia mediana hyalina. 

Long. 5*5 mm. 

? . Mandibles bidentate at the apex ; clypeus strongly 
compressed laterally, with an elevated longitudinal carina, 
projecting over the mandibles, the carina continued upwards 
oil to the lower portion of the front. Head, pronotiiin, 
mesonotum, and scutellum very distinctly and rather closely 
punctured, the mesopleurse more finely and very closely 
punctured. Head broader than long; eyes separated from 
the hind margin of the head by a distance equal to about 
half their own length ; posterior ocelli separated from the 
hind margin of the head by a distance equal to their own 
diameter. Scape as long as the three basal joints of the 
flagellum combined, second joint of the flagellum one-quarter 
longer than the first, third one-quarter longer than the 
second, the first considerably longer than broad, Pronotum 
much broader than long, rounded anteriorly,* coriaceous 
between the punctures ; mesonotum more than half as long 
as the pronotum, the parapsidal farrows visible on the 
extreme anterior portion only ; scutellum a little shorter than 
the mesonotum, the transverse basal groove deep and crenu- 
late. A well-marked carina from below the tegula nearly 
reaching the base of the intermediate coxae, bordering the 
metapleurse anteriorly. Median segment transversely striate, 
with five longitudinal carinse, the inner pair strongly con- 
vergent and joining the median carina at the apex, the outer 
pair almost parallel, the surface of the posterior truncation 
with a median carina. Abdomen smooth and shining. 
Femora stout j joints of the fore tarsus longer than broad; 
longer spur of the hind tibia not half as long as the meta- 
tarsus ; tarsal ungues with a strong tooth near tlie middle. 
Radial nervure about three times as long as the basal, the 
latter not quite straight, slightly bent in the middle. 

Hob. Port St. Johns, Pondoland, May 1934 {Turner). 

Described from one specimen. 
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Holepyris vittatiis^ sp. n. 

2 . Nigra, opaca ; maDdibulis, scapo, flagelli articulo basali, tegiilis 
tarbisqiie anticis ferrugiiieis ; tibiis anticis fusco-ferrugineis ; alis 
fuscifl, a2:)ice extremo hj-alinis, in medio fascia lata hyalina., 

Long. 5 mm. 

? . Mandibles tridentate at the aiiex, the outer tooth 
mueh longer than the others ; scape curved, as long as the 
two basal joints o£ the flagellum plus half of the tliird, the 
first joint of the flagellum only a little shorter than tlie first. 
Head coriaceous, with fairly large and well-separated punc- 
tures, a short frontal groove from between the antennae not 
reaching halfway to the anterior ocellus. Eyes without hairs, 
twice as long as their distance from the hind margin of the 
head ; posterior ocelli as far from the hind margin of the head 
as from each other. Pronotum a little more finely punctured 
than the head, as long as its posterior breadth, narrowed 
anteriorly ; mesonotum coriaceous and impunctate anteriorly, 
closely punctured posteriorly, the parapsidal furrows deve- 
loped on the anterior half ; just before the posterior margin 
of the pronotum is an impressed transverse line, on which is 
a row of large punctures. Scutellum almost smooth. Median 
segment broader than long, with two short spines at the 
posterior angles, with seven longitudinal carinae, the space 
between the carinae transversely striated, the first and second 
earinae on each side distinctly, but not strongly, convergent 
towards the apex; the surface of the posterior truncation 
finely rugose, with a fine median carina. Mesopleurae finely 
ragose ; abdomen shining, microscopically punctured. 
Joints of the fore tarsi much longer than broad ; inter- 
mediate tibiae without spines, tarsal ungues with a small 
tooth near the base. Radius more than three times as long 
as the basal nervure ; the hyaline band of the fore wing extends 
from the basal cells to beyond the stigma. 

Hab. Milnerton, near Cape Town, January 1926 {Turner), 

Described from two specimens. 

This is near jBL nnialemis^ Kieff,, but differs in the longer 
joints of the fore tarsus, in the sculpture of the median seg- 
ment, the colour of the legs, and in the partially developed 
parapsidal furrows. The latter character indicates a very 
ikear approach to the genus Hhabdepyris, 

Som&yimus sancius, sp. n. 

^^*&***? ? 'riah^ibulis antennis tegulisque ferriigineis ; 

tarriaqae iuteis ^ alls hyalinis, venis fusco- 

Long, 5 mm. 
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$ . Mandibles not widened apically, tlie outer tooth a little 
longer than the inner. Head a little longer than broad, 
parallel-sided, finely and leather closely punctured. Eyes 
separated from the hind margin of the head by a distance 
equal to about half their length ; posterior ocelli separated 
by less than their own diameter from the hind margin of the 
head. Scape not quite as long as the three basal joints of 
the flagellum combined ; the second joint scarcely longer 
than broad, shorter than either tlie first or third, the latter 
longer than the fourth. Puncturation on the thorax as on 
the head, the pronotum longer than the mesonotum by one- 
tbird ; parapsidal furrows well marked, slightly convergent 
posterio.rly. Sciitellum with two fovete anteriorly, which are 
united by a shallow transverse groove. Median segment 
opaque, with three longitudinal carinse, the two outer parallel 
until near the apex, where they curve abruptly and join the 
median carina at the apex ; in the space between the carinse 
is another less clearly defined carina on each side which does 
not reach to the apex, the dorsal surface of the segment is 
very finely rugulose, the posterior slope with a median groove, 
the sides of the segment and the pleurae very delicately 
aciculate. Abdomen smooth and shining. Fore femora large 
and thickened, tarsal ungues with one tooth. Basal nervure 
joining the subcosta at the base of the stigma ; radius a little 
less than three times as long as the basal nervure. The pro- 
longation of the median nervure beyond the basal cells is 
indistinct ; the lower discoidal cell is outlined both above and 
below, hut not apically, by pale brown lines. The wings are 
clothed with very short microscopic hairs. 

Hah. Port St. Johns, Pondoland, June 1923 (Turner). 


Bifsepyris silvatica^ sp. n. 

5 . Nigra, opaca ; autenuis, mandibulis pedibusque fusco-fer- 
rugineis ; alis hyalinis, brevissimis. 

Long. 2-4 mm. 

$ . Head longer than broad by about one-fifth, narrowed 
anteriorly, minutely and rather closely punctured. Eyes 
liaiiy, separated from the hind margin of the head by a 
distance equal to one and a half times their own length, 
malar space scarcely half as long as the eye. Mandibles 
simple, not dentate. Scape shining, a little longer than the 
two basal joints of the flagellum combined ; first flagellar 
joint a little longer than the secondj longer than broad ; the 
remaining joints, except the apical one, broader than long. 
Pronotum a little longer than its greatest breadth, narrowed 
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and rounded anteriorly^, mucli narrower than the head ; meso- 
notuQi very short, scarcely more than half as lon^ as the 
scuteliam/ the transverse groove of the latter deep and 
distinct; the whole thorax coriaceous^ sparsely and minutely 
punctured. Dorsal surface of the median segment opaque, 
very delicately rugiilose, with a well-marhed longitudinal 
Carina, longer than broad, about equal in length to the 
pronotum, margined laterally, but not apically. Abdomen 
smooth and shining, with a few minute punctures on the 
apical segments. Intermediate tibire without spines ; tarsal 
ungues simple. Wings reaching to the apex of tlie median 
segment, the median and submedian cells clearly defined, the 
subcosta fused with the costa, the radius shorter than the 
basal nervure and slender. 

Hab, Port St. Johns, Pondoland, November to April 
( Turner ) . 

A long series. 

Taken by sweeping undergrowth in dense forest. Pluio- 
bethylus and a species of Pristocera were plentiful 

in the same locality, but, of course, in no way connected. 

Arysepyris viduatus^ sp. n. 

2 . Nigra ; maudibulis, antennis pedibusque fusco-fernigineis. 

Long. 3*5-4-5 mm. 

? , Mandibles bidentate at the apex, not widened. Eyes 
very little longer than their distance from the hind margin 
of the head, with very short hairs ; ocelli present, but very 
small, the posterior pair situated close to the hind margin of 
the head. First and second joints of the flagellum subequal, 
broader than long, the third longer than broad. Head dis- 
tinctly longer than broad, sparsely and finely punctured, 
with a short frontal groove. Thorax with a few small scat- 
tered punctures ; pronotum shorter than the head by about 
one-quarter, the sides almost parallel ; mesonotum very short, 
ouly half as long as the scutellum, with distinct parapsidal 
furrows ; scutellum with a transverse groove anteriorly. 
Median segment smooth, without punctures, slightly opaque, 
about equal in length to the pronotum, margined posteriorly 
and at the sides, without carinae, distinctly broadened from 
the base to the apex. Abdomen smooth and shining. Inter- 
mediate tibise with short spines on the upper margin ; tarsal 
ungues with a tooth near the middle. Wing rudimentary, 
about as long as the mesonotum and scutellum combined. 

Hab, Van Reenen^s Pass, Natal, 5600 ft., October to 
January (^Turner), 
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Described from five specimens. 

This is not a typical Arysepyns^ differing in the presence 
of parapsidal furrows and of spines on the intermediate tibite. 
In the characters of the median segment, however, it agrees 
well with the genus, and it is better to place it here. The 
hairs on the eyes are not easily seen. 

Pristocera oriphila^ sp. n. 

d - ])^iger ; mandibulis ferrugineis, deiitibus nigris ; tergito apicali 
sternitoque apicali ruhs; alls hyalinis venis luteis, stigmate 
costaque nigris. 

Var. Mandibulis omniuo nigris. 

Long. 7-10 mm. 

. Mandibles broadened at the apex, produced into a long 
lower tooth, above which are four smaller teeth decreasing 
ill size towards the inner angle of the mandible, the outer 
side of the mandible strongly, but sparsely, punctured. 
Clypeus with a strong longitudinal carina. Head coarsely 
punctured, the front punctured-reticulate, the vertex shining 
and more distantly punctured ; the head a little longer than 
its greatest breadth ; malar space very short, not as long as 
the first joint of the flagellum; the eyes separated from the 
hind margin of the head by a distance about equal to their 
own length ; a small smooth and shining space above the 
summit of the eye. Scape as long as the sect>nd and third 
joints of the flagellum combined, the second joint more than 
twice as long as the first. Thorax coarsely punctured, with 
the usual transverse impressed groove before the posterior 
margin of the pronotum ; scutellum shining, with sparse 
punctures and with an impressed transverse hue at the base. 
Median segment with two naiTowly separated longitudinal 
carinae from the base to the apex converging at the extreme 
apex, the space between the carinse irregularly striate trans- 
versely ; the apical portion of the segment very finely and 
closely transversely striated, the basal portion of the segment 
rather coarsely punctured reticulate with a few short, strong, 
longitudinal striae at the base. Metanotum shining, with 
several strong longitudinal carinse. Abdomen flattened, 
smooth, and shining, with a few pale hairs on the sides and at 
the apex. Neuration normal, but the veins at the apex of 
the lower discoidal cell are only faintly indicated. Tarsal 
ungues tridentate. 

Hah, Van Reenen’s Pass, Natal, 5600 ft., November and 
January (Turner), 

Described from foui’ specimens. 
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In the two specimens taken in January the mandibles are 
black. 

Nearly related to P. ruficandata^ Westw.^ different in the 
lesser extent of the red colour on theabdomen^ in the colour 
of the aiiteriiise and legs, in the coarser sculpture oF the head, 
and in the more obscurely defined lower discoidal cell. 1 
took a specimen of r aficaudaia at Kloof, Natal, in August 
1926. 


Subsp. rhodesim^ nov. 

$ . Differs from the typical form in havidg the head 
shining, much more sparsely and finely punctured, and in 
only having one distinct longitudinal carina on the median 
segment \ this is due to the two caiunse approaching each other 
so nearly as to become more or less fused. The tarsi are 
ferruginous, the femora and tibim fusco-ferruginous, more or 
less stained with black. 

iTaJ. Sawmills, S. Rhodesia, December 1926. From the 
Rhodesia Museum. « 

Pnstocera hirmtida^ sp. n, 

. Niger, crasse punctatus ; mandibulis quinque-dentatis ; alis 

hyalinis, leviter infuscatis, vems fuscis. 

Long. 10-11 mm. 

c? . Mandibles strongly punctured, much broadened 
apically, with five teeth, the outer tooth the longest, the 
inner blunt and directed upwards, the three intermediate 
teeth small. Clypeus transverse, with a cfistinct median 
carina, smooth and shining. Head distinctly broader 
than long, very coarsely punctured-rugose, the punctures 
more distinctly separated on the vertex than on the front. 
Eyes separated from the hind margin of the head by a 
distance nearly equal to their length; malar space very 
short, smooth, and shining. Thoixix coarsely punctured ; 
pronotum short, punctured rugose, with a transverse groove 
behind the middle, the anterior margin raised, forming a 
eaiuna. Median lobe of the mesonotum shining, with large 
scattered punctures, the mesonotum longer than the pro- 
notum. Scutellum rather sparsely punctured, with a depressed 
transverse line anteriorly. Metanotum longitudinally striated, 
with a small enclosed area in the middle densely clothed 
with short whitish hairs. Median segment longitudinally 
depressed in the middle, with a carina from base to apex, 
the depressed groove transversely striated ; at the base oF the 
segment is an imperfectly enclosed semicircular area, broken 
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b}^ the median depression and coarsely nigose-striate longi- 
tudinally ; the remainder of the segment more finely obliquely 
striated, not margined. Abdomen flattened, smooth, and 
shilling, with rather long whitish hairs at the apex. Tarsal 
ungues with two small teetli, one in the middle, the other 
near the base. Antemue rather short, about as long as the 
thorax and median segment combined, the scape curved, 
the second joint of the flagellum more than twnce as long as 
the first and a little longer than the third. The apical vein 
of the lower discoid al cell is distinctly defined, though not as 
strongly as the others ; the anal iiervure is continued to the 
margin of the wing ; a rather indistinct nervure, broken in 
the middle, extends from the upper outer angle of the lower 
discoiclal cell, joining tlie radius a little before the middle. 

Hub, Drakeu^herg, Van Reeneids Pass, December and 
January {Turner). 

Described from two specimens. 

Much more coarsely punctured than P. decemde^itata^ 
Enderb, from w^hicli it dilfers also in the colour of the 
mandibles and the lesser development of their teeth, as well 
as in other details. Tlie hairy patch on the metanotum is 
remarkable. 


Pnstocera draconum^ sp. n. 

c? . Niger, pimctatus ; alis hyalinis, venis fuscis. 

Long. 6-7 mm. 

c?. Mandibles punctured, broadened to the apex, with five 
teeth, the outer, one fairly long, the inner one stout, the 
others short. Clypeus depressed, transverse, with a rather 
low Carina. Antenuse rather short, scarcely reaching back- 
ward to the hind margin of tlie mesonotum. Scape punctured, 
almost as long as the three basal joints of the flagellum com- 
bined, second and third flagellar joints equal, more than half 
as long again as the first, which is almost as broad as long. 
Head shining, with large but not very close punctures, 
broader than long ; eyes separated from the hind margin of 
the head by a distance about equal to their own length ; 
posterior ocelli more than twice as far from the hind margin 
of the head as from each other. Prouotum shorter than the 
mesonotum, narrowed anteriorly, strongly punctured, with a 
transverse depression before the hind margin * median lobe 
of the mesonotum almost smooth, the lateral lobes strongly 
punctured, the parapsidal furj^ws only slightly convergent 
posteriorly ; scutellum smooth and shining, with a trans- 
verse groove anteriorly ; pleurm coarsely and closely punc- 
tured. Median segment finely rugulose, with an irregular 
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low Carina from base to apex, on each side at the base are 
two short low carinse j the sides of the segment very finely 
and closely obliquely striated. Abdomen smooth and 
shining. Tarsal ungues with a tooth near the middle and 
another near the base, both acute and well developed. Sub- 
median cell distinctly longer than the median, basal nervui’e 
long, joining the subcosta just before the base of the stigma; 
radius only half as long again as the basal nervure ; lower 
discoidal cell only faintly defined on the outer and lower 
sides. 

Hab. Van Reenen’s Pass, Natal, 5000 ft., October to 
January (Turner), 

This is a smaller species than either hirsutula or oriphila^ 
both of which occur in the same locality. It differs much 
from the former in sculpture, and from the latter both in 
sculpture and colour. 

Pristocera juncta^ sp. n. 

tS . Niger, nitidus ; mandibulis antennisque ferrugineis ; scapo 
fusco ; tegulis tarsisque fnsco-ferrugineis, abdomine sogmento 
quarto apice sequentibusque rufo-ferruginois ; alls hyalinis, venis 
luteo-ferrugineis, stigmate costaque fusco-ferrugineis. 

$ . Casfcanea ; capita thoraceque sparse punctatis ; capite elongate 
rectangulari. 

Long., , 7 mm. ; $ , 4*5 mm. 

Mandibles punctured, broadened to the apex, with 
five black teeth, the three intermediate teeth small. Head a 
little longer than broad ; with large punctuTes, more or less 
confluent on the front, more widely separated on the vertex. 
Eyes separated from the hind margin of the head by a 
distance equal to their own length, posterior ocelli more than 
twice as far from the hind margin of the head as from each 
other. Second joint of the flagellum twice as long as the 
first, equal to the fourth. Pronotum coarsely punctured, 
>vith a deep transverse depression before the hind margin, 
broader anteriorly than its greatest length, much widened 
posteriorly. Mesonotum longer than the pronotum, the 
median lobe smooth wdth a few lateral punctures, the 
lateral lobes with large, but rather sparse, punctures ; para- 
psidal furrows strong and finely crenulate. Scutellum with 
a transverse groove anteriorly, smooth, finely punctured pos- 
teriorly. Median segment transversely striate-rugulose, with 
several low, irregular, convergent, longitudinal carinse which 
do not quite reach the apex, the space between these carinm 
more coarsely sculptured, the posterior truncation almost 
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vertical. Mesopleurse rather strongly punctured, sides of 
'the median segment rugose. Abdomen smooth and shining, 
flattened. Tibiee without spines, tarsal ungues with an acute 
tooth close to the middle and another blunt close to the base. 
Radial nervure twice as long as the basal ; the latter long 
and slightly curved, joining the subcosta a little before the 
hyaline spot at the base of the stigma. The apical and lower 
margins of the lower discoidal cell are not clearly defined. 

? . Mandibles broadened to the apex, with three teeth, 
the outermost one the longest. Scape a little longer than 
the four basal joints of the flagellum combined, all the joints 
of the flagellum except the apical one broader than long, the 
whole antenna longer than the head by one-fifth. Head 
rectangular, about half as long again as broad, shining, very 
sparsely punctured, not quite twice as broad as the thorax. 
Pronotum sparsely punctured, only a little more than half as 
long as the head, distinctly longer than its greatest breadth, 
narrowed anteriorly. Mesonotum wanting, scutellum and 
median segment smooth and shining, the scutellum nearly 
lialf as long as the pronotum ; the median segment as long 
as the pronotum, strongly emarginate at the base to receive 
the apex of the scutellum, broadened towards the apex. 
Abdomen smooth and shining. Intermediate tibiae spinose, 
tarsal ungues simple. The eyes are small and round, the 
ocelli wanting. 

Hah, St. Johns, Poudolond, September 1923 [Funier), 
cj $ in cop, 

Pristocera gaullei^ KiefP. 

Fristocera gaulleif Kieff, Bull, Soc. Metz, xxv. p. 2 (1908). < 5 . 

Specimens taken by me at Port St. Johns, Pondoland, 
ansMmr fairly well to the description of this species, though 
possibly a local race. The typical form is from Dahomey, 
and I have not seen a specimen. 

Pristocera sinlialensis^ sp. n. 

S, Niger; mandibulis extus hasi linea lutea; alis hyaliiiis, venis 

fusois ; segmento mediano area ba^ali reetangulari. 

Long. 7*5 mm. 

^ . Mandibles with four apical teeth, the outer one acute 
and much longer than the three inner, which are very short. 
Antennae rather short, the scape finely punctured, as long as 
the three basal joints of the flagellum combiued, second 
joiut of the flagellum twice as long as the first, scarcely 

Ann, Mag, Hist, Ser. 10 . VoL i, 10 
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longer than the fourth ; the scape and basal half of the 
flagellum with a row of long pale hairs beneath; the wdiolc 
antenna shorter than the thorax and median segment com- 
hinecl. Clypeus transverse at the apex, sparsely punctured, 
with a short longitudinal carina at the base. Head a little 
broader than long, rounded at the posterior angles, coarsely, 
butnot very closely, punctured; eyes separated from the hind 
margin of the head by a distance only slightly more than 
two-thirds their own length. Pronotum much narrower 
than the head, rather sparsely punctured, the apical margin 
rather broadly depressed. Mesonotum short, the middle 
lobe shining, with two large punctures on each side, the 
lateral lobes with several deep punctures ; the parapsidal 
furrows twice as far apart anteriorly as posteriorly. Median 
segment not margined, with a rectangular, very finely 
rugulose space at the base enclosed by carinm ; from this 
space oblique carinae radiate outwards on each side; the 
apical three-fifths of the segment before the posterior 
truncation rather finely transversely striated, a little depressed 
medially, with a median longitudinal carina, and a carina on 
each side, the latter very distinctly converging towards the 
apex ; the surface of the posterior truncation longitudinally 
striate-rugose, the sides of the segment striated ; pleurm 
^^stmngly punctured. Abdomen flattened, smooth, and shining, 
min'utelyLpiinctim tho apicai-4ergites. Tarsal ungues 
with two teeth on the inner margin. The veins enclosing 
the lower discoidal cell are colourless apically and below, 
Hab, Ceylon, Peradeniya, September [A, Uutherjord) . 

Plutobethylus trmiskeiensis ^ sp. u. 

6 . Kiger ; mandibiilis fiagelloque ferrugineis ; pronoto postice 
propleurisque^ sordide ferrugineis ; scapo, tegulis pedibusque 
luteis ; tergitis primo secundoqiie lateribusque indistincto liiioo- 
maculaiis ; alis hyalinis, leviter fiavo-suffusis ; venis latcis, 
stigmate fusco suffuse. 

Long. 3-6 mm. 

cj . Antenuse long, two-thirds of the length of the wliole 
insect ; scape short, no longer than the second joint of the 
flagellum. Clj’^peus with two longitudinal carinse’; mandibles 
slender, acute at the apex. Head subquadratc, malar space 
short, eyes separated from the hind margin of tbe head by a 
distance equal to their own length ; posterior ocelli twice as 
far from the hind margin of the head as from each other. 
Head coarsely punctured, coriaceous between the punctures, 
the front with an impressed Hue from the anterior ocellus 
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nearly reaching the base o£ the antennse. Prouotum finely 
punctured, much broader posteriorly than loug, strongly 
narrowed and rounded anteriorly, without a transverse 
groove. Mesonotum and sciitelluin sparsely, shalloAvly, and 
finely punctured, parapsidal furrows strong throughout ; a 
depressed transverse line at the base of the scutelluin, the 
whole thorax suboj)aque. Median segment with a carina 
running from the base to the apex, with a few delicate 
oblique strice near the basal angles; mesopleurae punctured- 
rugose; sides of the median segment coriaceous. Nervures 
of the lower discoidal cell subobsolete; basal nervures joining 
the subcostal far before the stigma. Tarsal ungues without 
teeth. Abdomen flattened, shining. The eyes are not 
hairy. 

Hab. Port St. Johns, Pondoland (Turner), Taken in 
almost all months. 

Kieffer records the genus from South America only, but 
this seems to be quite nearly allied to the species he places 
in the genus. 


Subfamily Anteofinm, 

Tribe Lestodryini. 

Lestodryinus cariniceps (Cam.). 

Dryvms cariniceps^ Cam. Zeitschr. Hym. p. 168 (1906), 

Two specimens of this species taken by me at Port 
St. Johns, Pondoland, in May and June 1923, differ from a 
specimen marked "‘Type ” by Cameron in the British Museum 
in the larger size (6 mm.), and in having the scutellum black 
instead of red. This species is omitted in KieffePs mono- 
graph of the family. 

Lestodryinus deceptoy\ sp. n. 

$ . Fulvo-ochracea ; unguieulis nigris ; alis hyalin is, levitar 
infumatis, anticis fascia hyalina mediana, venis fiavis. 

Long, o mm. 

? , Mandibles with four teeth, the outermost tooth the 
longest. Scape more than half as long again as the first joint 
of the fiagellum, second joint more than twice as loug as the 
scape and first joint combined, and half as long again as 
the third joint, and more than twice as Jong as the fourth. 
Clypeus deeply incised at the apex, front vovy feebly concave 
between the eyes, vertex fiat. Head subopaque, very finely 
and closely punctured, a carina from the anterior ocellus not 
reaching the base of the auteunse. Eyes large, distinctly 
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divergent towards the vertex ; posterior ocelli separated from 
the hind margin of the head by a distance scarcely equal to 
the diameter of an ocellus, Pronotum longer by one-fifth 
than the mesonotum and scutellum combined, constricted 
posteriorly, the liind margin emarginate, finely punctured, 
propleurae distinctly longitudinally striated. Mesonotum 
and scutellum finely coriaceous, parapsidal furrows not very 
distinct apically, nearly parallel. Median segment fully as 
long as the mesonotum and scutellum combined, rugose- 
reticulate, the dorsal surface Avith several irregular longi- 
tudinal striae ; abdomen smooth. Hind metatarsus as long 
as the four apical tarsal joints combined; lateral spur of the 
fore tarsus with a small tooth just before the apex, and with 
an even row of minute spines on the inner margin, the medial 
spur with a very close row of hair-like lamellse. Neuration 
as in X. cariniceps^ Cam. 

Hab. Port St. Johns, Pondoland, February and December 
{Ttirnei'), 

Described from two females. 

In addition to the very different colouring, the longitudinal 
striae of the propleurae distinguish this species at once. 

Lestodrymus ampuliciformis^ sp. n. 

5 . Fulvo-ochracea ; tarsis intermediis posticisque articulo apicali 

carinaque verticali nigris ; alis hyalinis, fiavo-dilutis, vonis flavis. 
Long. 3'5-4*5 mxn, 

? . Mandibles vrith four teeth, the outermost tooth much 
the longest. Scape fully twice as long as the first joint of 
the flagellum, second joint three times as long as the first 
and half as long again as the third. Posterior ocelli separated 
from the hind margin of the head by a distance exceeding 
considerably their own diameter. A cariua extends from 
the anterior ocellus two-thirds of the way to the base of 
the clypeus ; head rugose, the rugosities with more or less 
tendency to form longitudinal strire ; vertical cariua very 
strong, also continued on the sides of tlie head ; the anteumo 
are rather short, not extending backwards beyond the 
scutellum. Pronotum much narrower than the head, half as 
long again as the mesonotum, strongly prolonged at the hind 
angles, shining and without clearly delined sculpture, pro- 
pleurae posteriorly wdth very delicate pale golden pubescence ; 
remainder of the thorax finely rugose; metanotum well 
developed, quite two-thirds of the length of the scutellum; 
parapsidal furrows shallow and only visible anteriorly ; a 
cvenulate transverse line on the anterior margin both of the 
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scutellum and the metanotuin. Median segment coarsely 
reticulate^ broader than long, only two-thirds of the length 
of the pronotuin, the posterior slope almost vertical. Abdo- 
men smooth and shining. Lateral piiicer of the fore tarsus 
with a row of minute teeth on the apical half, and a distinct 
tooth just before the apex ; median pincer with a close-set 
row of hair-like lainell^B, The four apical joints of the hind 
tarsus combined are half as long again as the metatarsus. 
Second abscissa of the radius mo 3 ’e than half as long again 
as the first, basal nervure as long as the second abscissa of 
the radius. 

Hah. Port St. Johns, Pondoland, May to August 1923 
[Turner), A good series taken. 

This is not a typical Lestodrymus^ differing in the dis- 
tinctly convex vertex, the less distinct parapsidal furrows, 
and the shorter median segment. In colour it is very similar 
to deceptor, 

Neodryinus erraticus, sp. n. 

$. Nigra; antennis fusco-ferrugineis, articulo apicali ochraceo; 
clypeo lateribus, mandibulis basi tegulisque fusco-ferrugineis; 
podibus fuscis ; alis anticis fuscis, basi extrema, fascia lata ante 
venatn ^basalem fasoiaque latiore post cellulas hyalinis, venis 
nigris stigmate macula basali alba. 

Long. 4 mm. 

$ . Mandibles with four teeth, the two outer teeth rather 
long, the inner much shorter. Scape short, second joint of 
the flagellum nearly four times as long as the first and more 
than half as long again as the third ; the antennse rather 
short, not reaching backwards as far as the metanotum. 
Head concave between the eyes, flat on the vertex, eyes 
distinctly convergent towards the clypeus ; posterior ocelli 
almost touching the bind margin of the head; a carina from 
the anterior ocellus not reaching the base of the antennae. 
Head opaque^ finely and very closely punctured. Prouotum 
shining and almost smooth, margined anteriorly, about as 
long as the mesonotum and scutellum combined; mesonotum 
finely punctured anteriorly, the remainder and greater portion 
coarsely rugose, without parapsidal furrows; scutellum 
shining, sparsely and yery finely punctured. Metanotum 
short, not more than half as long as the scutellum, with 
short longitudinal strue ; mesopleurre rugose. Median seg- 
ment coarsely reticulate, the sides of the segment obliquely 
striated ; the segment about equal in length to the prouotum* 
Abdomen smooth and shining, The apical four joints of 
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the hind tarsi combined are half as long again as the meta- 
tarsus. Lateral joint of the pincers of the fore tarsus pale 
luteous, with a row of ten minute spines, the medial joint 
with a row of similar spines. Radius about one-third longer 
than the basal nerviire ; second abscissa of the radius more 
than twice as long as the first ; the transverse cubital nervure 
pale and rather indistinct, but quite visible tliroiigh its entire 
length. 

Hub, Mossel Bay, Cape Province, October to February 
( T'iirner ) . 

Described from three specimens. 

Psilodryhius rugidorsalis^ sp. n. 

5 . Nigra; mandibuiis, ciypeo, antennis, tegulis^ abdomine pedi- 
busque ferrugmeia; tarsis intermediis posticisque lutcis, articulis 
apice estremo ferrugiueis ; alis aiiticis basi usque ad veil am 
basalem fusco-byalinis, dimidio apicali h^uilinis, macula magna 
fusca sub-stigmate ; venis fuscis, stigmate basi macula alba. 

Long. 4 mm. 

$ . Antennae short, scarcely reaching backwards to the 
scutellum ; second joint of the flagellum half as long again 
as the third. Clypeus broadly rounded at the apex. Head, 
seen from the front, very broadly triangular, closely longi- 
tudinally striated, the eyes large and very prominent ; tlie 
front between the eyes strongly concave, also the posterior 
slope of the head behind the vertex. Hind margin of the 
bead strongly eiuarginate,the posterior ocelli almost touching 
tlie hind margin. Pronotum as long as the mesonotum and 
scutellum combined, delicately aciculate, with an almost 
smooth space behind the middle and an impressed transverse 
line just before the middle, the hind angles not produced 
axid very far from the tegulm. Mesonotum and scutellum 
rather coarsely longitudinally rugose-striate ; parapsidal 
furrows obsolete ; metaiiotum very short, less than half as 
long as the scutellum, strongly crenulate ; mesopleurm 
rugose-reticulate. Median segtneiit very coarsely longi- 
tu'linally striated, the strim strongly raised, the posterior 
slope rather abrupt and coarsely reticulate, tlie segment 
shorter than the pronotum. Abdomen smooth and shining. 
Pore coxse and trochanters elongate, together as long as the 
femora, the trochanters very slender at the base. Lateral 
pincer of the fore tarsi with a short row of minute teeth, 
medial pincer with a closer-set row of small lamella). Four, 
apical joints of the hind tarsus combined more than half as 
long again as the metatarsus. Stigma lanceolate ; radius 
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short, a little shorter than the basal nervure, transverse 
cubital nervure well defined, the first abscissa of the radius 
a little shorter than the second. 

Hah. Fort St. Johns, Pondoland, November and December 
1923 (Turner), 

Described from two females. 

The armature of the pincers consists of a close-set row of 
short lamellpe on the median branch ; the lateral branch 
is almost unarmed, the teeth being little more than hairs^ 
four in number, set far apart, with a tooth just before the 
apex. 


Tribe Anteonini. 

Chelogynus maritimus^ sp. n. 

2 . Nigra ; maudibulis, fiagello, propleuris pedibusquo anticis fusco- 
ferrugiueis ; scapo, tegulis tarsisque anticis luteis ; alls hyalinis, 
anticis tusco bifasciatis, venis fuscis, stigmate basi albido. 

J . Niger ; maudibulis, scapo, tegulis, tibiis anticis, tarsisque, 
articiilo apicali oxcepto, luteis; femoribus anticis fusco-ferru- 
gincis ; alis hyalinis, venis incoloratis, stigmate venaque radiali 
pallide luteis. 

Long., 5 , 2’5 mm. ; cJ , 2 mm. 

$ . Scape a little longer than the two basal joints of the 
flagellum combiued, the first and third tiageilar joints sub- 
equal, the second a little longer, the apical joints increasing 
in thickness. Vertex rather strongly punctured, with 
delicate, irregular, transverse strise bet’ween the punctures ; 
front rather coarsely rugose-reticulate, with a longitudinal 
niediuu carina from the anterior ocellus and a cariua along 
the inner margin of the eyes ; the whole head sparsely 
clothed with short white hairs. Thorax shining and almost 
smooth ; mesouotum twice as long as the pronotum, the 
parapsidal furrows shallow and inconspicuous, mesopleursa 
rugose. Median segment with a small enclosed basal area 
in whicli are a few longitudinal strim ; on either side a 
larger area which is broadly rounded posteriorly and reticu- 
late; the posterior slope of the segment finely rugose# 
Abdomen smooth and shining. Fourth joint of the fore 
tarsi much longer than the first, lateral pincer of the 
fore tarsus unarmed^ median pincer with a close- set row- of 
lamcllm extending in the middle over nearly half the length 
of the pincer. First abscissa of the radius less than twice as 
long as the second, the transverse cubital nervure almost 
obliterated. The fuscous bands of the fore wing consist of 
a narrow one on the basal nervure aud a broad one extending 
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from before tbe base of the radius to beyond its apex. The 
maxillary palpi are at least five-jointed. 

S . Mandibles tndeutate ; scape as long as the two basal 
joints of the flagellum combined plus half of the tluj’dj second 
and third joints of the flagellum subequal, the whole auteuuce 
sparsely clothed with long hairs. Sculpture very similar to 
that of the female. Pronotum very short, shorter than in 
the female and depressed somewhat below the level of the 
mesonotum. Wings entirely hyaline^ veins translucent ; 
the stigma very large, pale luteous ; radius extending very 
little beyond the junction of the subobsolete transverse 
cubital nervure^ first abscissa of the radius three times as 
long as the second. Maxillary palpi five-jointed. 

Hab, Milnerton, Cape Town^ January and February 1926 
(Turner^, A long series taken. 

As I took numbers of both sexes on the same bushes on 
the coast^ and no other related species^ I think the association 
of the sexes is certain. 


XI. — Note on the Synonymy' of Mytilaspis flava, Targ.^ 

var. hawaiensis, AlasL Bj E. Eenest Green, F.E.S., 

E.Z.S, 

The name Mytilaspis of Signoret has for many years been 
recognized as a synonym of Lepidosaphes^ Shinier. 

Mrs. Fernald, in her ‘ Catalogue of the Coccidse of the 
World/ places hawaiensis as a subspecies of flava^ 
and adds a note to the effect that “ Kirkaldy thinks that 
flava and haioaiensis are the same, and probably a variety of 
Lepidosaphes ulmiN 

I have no acquaintance with Targioni’s description of flava ^ 
Signoret (f Essai sur les Cochenilles/ p. 141) gives a very 
brief and inadequate description of the species, comparing 
it with lineans^ Mod.;, which is now regarded as a synonym 
of ulmi, Kirkaldy may (or may not) have been correct in 
referring flava to the same species, but in coupling it with 
MaskelPs var. hawaiensis he must have spoken without any 
knowledge of the insect itself, or of MaskelKs (loscripLiou of 
his supposed variety, which draws particular attention to the 
conspicuous clavate parapliyses that are characteristic of 
hawaiensis. 

I fortunately possess material of haioaiensis received direct 
from Maskell himaelf, and I am in a position to assert that 
this insect is not only amply distinct from ulmf but that it 
is equally distinct from any other species described prior to 
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Maskell’s publication. The same insect was^ however, 
redescribed under the name of moorsi by Doane & Ferris, 
whose material came from “ trunks of orange-trees, near 
Apia, Samoa.'^^ Maskell’s material was from “ the Sandwich 
Islands, on bark of trees.” He also records it from Ohina, on 
Pyriis sinensis, I have now received examples of hawaiensis 
from Dr. A. Balachowski, who found it occurring upon the 
bark of Lagerstroemia indica at the Jardin d’Essai, Algiers. 



«. Pygidium of adult 5 ef Lepuhsaphes moor&i, X 450. 
b. Ditto of Mytilaspis flam^hatvaiensisf X 450, 


I think that comparison of the accompanying figures will 
suffice to establish the identity of the supposed two species. 
The figure of hawaiensis (h) is from material ex coll. W. M. 
Maskell, that of tnoorsi (a) is from a preparation ex coll. 
G. F. Ferris. 

The synonymy of the species would accordingly appear 
to be — 

Lepidosaphes hawaiensis (Mask.). 

Mytilaspis flava-TianmiensiSy Mask. N.Z. Traus. xxvii. p. 47 (1894), 
Lepidosaphes moorsi^ Doane & Ferris, Bull, Entom. Kesearch, vi. 4, 
p.401 (Feb. 1910), 
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XII.— A neiv Thomasomys/rom Rio Grande do SnL 
By Oldfield Thoma^s. 

In 1886 Dr. H. von Ihering sent to tbe British Mnaeum two 
baby rats which, in founding' Hosperomys (nheA'Wnrds Thomas- 
omys^ pijvrhonotus ^ ^ I referred to Wled^s Mns pyrrh^rhinus^ 
a member of tlie genus Oryzomys, Being mere babies, 
however, any certainty was impossible, and I am now inter- 
ested to find that at about the same time Ihering sent both 
young and adult to the Grenoa Museum, and these, by the 
kindness of Dr, 0. de Beaux^ I have now had the opportunity 
of examining. To my surprise the species proves not to be 
pyrrhorhinus, which is a true OryzomySj but is a Thomasomys^ 
and represents a new species from an area where members of 
the latter genus had never previously been known. 

Thomasomys (Bnaii\ sp, n. 

A medium-sized species of the most typical — cinereus — 
section of the genus. 

General colour above pale lined grey, but the pallor 
probably increased by tlie fact that the specimen had been 
skinned out of spirit. Under surface light, whitish to the 
bases of the hairs on throat and inguinal regions ; broadly 
washed with strong huffy on the belly, though this also may 
have been affected by spirit ; basal half of belly-liairs deep 
slaty; lateral line of demarcation not sharply marked. 
Nose and liairs of ears bright ochraceous rufous. Hands and 
feet of tbe same ochraceous colour in the British Museum 
specimens, which have remained in spirit, paler, more yellowish 
white in tlie two skinned-out Creiioa specimens, but the 
ochraceous colour is probably the true one, as this type of 
coloration is known elsewhere. Tail long, short-haired 
throughout, brown, little lighter below than above. 

Skull of typical Thomasomys shape, not unlike that of 
T. tacmnoiosldi^ though with rather longer face ; inter- 
orbital region narrow, its edges rounded. Zygomatic plate 
little projected forward. Palatal foramina long, to the middle 
of mb Bullse rather large, though not approaching those of 
py^'rhonotus. Incisors orthodont. 

Dimensions of the type (as measured in Genoa on the 
skinning of the specimen) ; — 

Head and body 110 mm. ; tail 181 ; hind foot 29 ; ear 20. 

Skull; gieatest length 31; condylo-incisive length 28; 

♦ Arm. ^ Mag. Nat. Hist. (5) xviii. p. 421. 
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zygomaiic breadth 16*5 ; nasals 11 ; interorbital bieadtli 4; 
bieadth of brain-case 14 ; palatilar length 12*8 ; palatal 
foramina 7 ; bulla, oblique diameter 4*5, up])er molar series 5 5. 

Hah. Rio Grande do Sul. Type from San Lorenzo. 

Specimens examined : four — one adult and one young se- 
cured tlirougli the IMuseo Civico, Genoa, and two young ones 
received direct by the Biitisli Museum ; probably all one 
family, mother and three young. 

Type. Adult female. B.M. no. 27. 11. 19. 44. Genoa 
Museum number 3284. Collected by Dr, H. von Tliering. 
Received in exchange from the Genoa Museum. 

This species, both in its characters and locality, differs 
fiom any known member of the genus, most Tkomasoniys 
being from north-west South America. The pyrrhorhine ” 
coloration, which occurs in isolated species of so many Muridre 
both in S. America and Africa, has not hitherto been found 
in Hioma^omys. The history of the family of specimens, 
sent home to two museums more than forty years ago, but 
only now reunited and discriminated, is also of interest. 

From the superficially similar Oryzomys pyrrhorhinus, 
Wied, to which I originally referred our young specimens, 
the new species is at once distinguishable by its rounded 
unridged supraorbital edges, that animal having a very charac- 
teristically ridged Oryzomys skull. So far as is yet known, 
0. pyrrhorhinus ranges from Ceara to Minas Geraes, its 
record from S. Brazil being now invalidated. 


XI LI. — On Notonectidie from Central Africa [Ilemiptera-- 
Ileieropfera). By G. E. llUTClllNHON, Department of 
Zoology, University of the Witwatersrand, Johannesbuig. 

Tiiri following descriptions and records fire based on material 
fiom two sources : — - 

(1) A colloctiuu from vuiious parts of Afiica belonging 
to tiic Britisli Museum, submitted to me for dotermiiiatiou 
tluough the kindncNSS of Mr. W. E. Obina. 

(2) A colloction made at Kampala, Uganda, by Mr. G. L. R. 
JJancock and Mr. U. Hargreaves, sent to mo for examination 
by the former* 

To all these entomologists I am greatly indebted, but 
paiticuliiily to Mr. China for his invaluable assistance with 
literature. 

Ill the Uganda collection theie aie no fewer than ten 

k 
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determinable species of Anisops^ whicli I believe to be tlie 
greatest number so Ear recorded from any locality. This 
number could probably be increased, as some of the undeter- 
minable females appear to belong to unrecognized new species, 
and the widely distributed A, varia, Fieb., found tlironghout 
Africa, Is absent from the collection. Mr. Hancock tells me 
that the Kampala insects are “mostly from clay-pits (like 
the Cambridge ones) in somewhat simihir fenny country 
{MarisciiSj various grasses, and sometimos papyrus).’’ 

In the present paper are given descriptions of eiglit new 
species known to m© only from these collections, together with 
notes on a few known forms and undeterminable specimens. 
Species occurring south of the Zambezi will be described in 
a forthcoming revision of the Notonectida^ and Oorixida^ of 
South Africa. 

The figures are somewhat diagrammatic camera lucida 
drawings, many irrelevant hairs being omitted. 

1. EiiitJiares rJiodopis, sp. n. 

Yellowish grey, eyes greyish chocolate, pronotal fovese 
almost entirely pale, with irregular dark brown markings on 


Fig. 1. 



Bnitliare&rliodoph^ sp. n, cJ genital capsule (typo). 

their upper borders. Greatest breadth of head 2*7 times tliat 
of vertex, which is 2*5 timos as wide as synthlipsis. Pro- 
not^m just under three times as wide as long, slightly 
wrinkled transversely, Scutellum just over once and two- 
thirds as long as the pronotum. 

Anterior leg with the tibia twice as long as the tarsus, first 
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tarsal joint just under once and two-tliiids as long as the 
second, which is a little shorter than the longer claw. 

Intermediate leg witii the tibia once and a half as long as 
the tarsus, first tarsal joint once and three-fifths as long 
as the second, which is a little longer than the longer claw. 

$ , Anterior tibia not darkened below. Genital capsule 
laige and of characteristic form (fig. 1). 

L. 8 mm. 

White Nile {L, Loat), 1906-197 B.M. (type). 

E. rhodopis differs from E. sohria^ Stal, in its almost con- 
colorous pronotal foveae, in the rather longer first intermediate 
tarsal joint, in the uniformly pale antenor tibia of the (J, and 
in the large genital capsule^ In the first and third of these 
characters it approaches an undescribed South-Afiican species, 
from which it cliffeis in its slightly smaller size and markedly 
in the form of the genital capsule. All the described African 
species of Enitliares appear to have black or smoky markings 
in the autero-lateral foveae. 

2. Enithares sp. 

Allied to the above, but differing in the entirely yellow 
pronotal foveae and the narrower synthlipsis, which is but a 
third as wide as the vertex. First joint of intermediate tarsus 
just over half as long again as the second. 

$ , Abutshi R.j Nigeria, 1903-198 B.M, 

Examination of a c? would probably indicate this to be a 
new species. 


3. Anisops adonis^ sp. n. 

Greyish white, anterior part of seutellum darker, abdomen 
blackish. 

Head about one-sixth of its width (or rather less), 
narrow^er than the pronotum ; vertex between one-fifth and 
one-sixth as wide as the head and twice as wide as the syntli- 
lipsis. Facial tubercle slightly compressed laterally and 
continued up as a faint carina, which divides, forming the 
raised edges of a longitudinal fovea on the notocephalon. 

Pronotum just over twice as wide as long and two-thirds 
as long as the seutellum. Anterior tibia with a small stridu- 
latory comb of seven to nine distinct teeth, rather short, with 
two longer and one short bristle on the upper edge, and three 
long basal and shorter distal hairs on the lower, about half as 
long again as the tarsus, which is three and a half times as 
long as the longer claw (fig. 2). Intermediate tibia about 
twice and a third as long as the first tarsal joint, which is 
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about half as long again as the secoinlj longer claw a little 
more than half as long as the latter. 

?. Head wider than in about one-eighth narrower 
than the pronotuin and just over five times as wide as the 
vertex. Facial tubercle obsolete. Pronotuin about twice 
and a quarter as wide as long. Anterior legs with tibia 
about half as long again as the tarsus ; first taisal joint rather 
less than twice as long as second (14:8*5). Intermediate 
leg much as in ^ . 

L. 5*5 mm. 

(J ? , N. Nigeria^ Zungeru, 23. viii. 1910, B.M. 1911-110 
(/. /- Simpsoti) {type and allotype), 

2 c? Uganda, Kampala, 30. i. 1927 (^H, Hargreaves), 
The Uganda specimens have a darker scutellum than the 
Nigerian ; the latter are possibly a little teneral. 

The only species hitherto described from West Central 


Fig. 2. 



Africa is A. aphrodite, Kiikaldy (Ann. Sue. Ent. Beige, xliv. 
p. 435, 1900, but omitted in his list, Wien. Ent. Zeit, xxiii. 
1904), from Kiuchassa, Lemba, and Boma. A, adonis differs 
from aphrodite in its wider synthlipsis, which in the latter 
species is but one-fourth as wide as the vertex, and in the 
longer anterior tibia of the which in A, aphrodite h but 
once and a quarter as long as the tarsus. In his 1904 
paper (Wien. Ent. Zeit, xxiii.) Kiikaldy states that Anisops 
viirea^ Sign., is distributed throughout the Ethiopian region, 
and the same statement is made by Horvath (Ark. for. Zool. 
xviii. no. 31, 1927), who records a specimen from the Sudan, 
I have never taken or seen a specimen of this species in 
Africa, but know it only from Madagascan material. I 
cannot help thinking that some confusion has occurred 
between mtrea and adonis or one of the related species 
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described below, and that the former does not occur through- 
out the African continent. 

4. Anisops psyche^ sp. n. 

Notocephalon greyish or dirty yellow^ scutellum blackish 
basally, particularly near the sides, but the extreme anterior 
angles orange or pale greyish yellow, posterior part greyish 
yellow or orange, fading to pale yellow apical ly ; dorsum 
abdominis black, posteriorly with sutures pale or orange, 
elytra hyaline. 

(J . Head between one-sixth and one-eighth of its width 
narrower than the pronotum, and from rather less than four 
and a half to over five times as wide as vertex, which is 
approximately twice tlie synthlipsis. 

Facial tubercle deeply and widely excavated, leaving only 


Fig. 3. 



Anisops psyche, sp. n. Anterior leg, S (type). 


two lateral walls on its upper side, which converge above to 
form a single Carina. This shows traces of bifurcation, 
becoming the very slightly raised sides of a just detectable 
longitudinal depression on the notocephalon. The main 
excavation of the tubercle is cut oflF from a triangular area 
within the converging walls by* a slight subsidiary transverse 
Carina, 

Pronotum twice as wide as long or rather less. Scutellum 
half as long again as pronotum or rather less. 

Anterior tibia with two peg-like hairs and several short 
bristles basally on its upper margin, and three long basal and 
a few shorter hairs on the lower, with comb of small trans- 
verse lamellae ; about once and two-fifths as long as the 
tarsus, which is twice and two-thirds as long as the longer 
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claw (fig. 3). Iiitennediate tibia about twice and a quarter 
as long as the first tarsal joint;, which is about half as long 
again as the second, the latter half as long again as the longer 
claw, 

L. 6 mm, 

^ S } Uganda, Kampala, 30, i. 1927 [H, Hargreaves) 
itype)^ and 23. ii. 1927 (G. L. R* Hancock). 

This little species is at once distinguished from the last and 
the next two by the form of the facial tubercle. 

5. Anuops eroSy sp. n. 

Notocephalon dirty yellow; scutellum sooty, anteriorly 
laterally and posteriorly dirty yellow ; dorsum abdominis 
black, posterior sutures pale ; elytra hyaline. 

(J, Head between one-sixth and one-eighth of its width 
narrower than the pronotum, and just under six times as wide 
as the "vertex, which is twice and a third to twice and two- 
thirds as wide as the synthlipsis. Facial tubercle slight, 


Fig. 4. 



simple, neither compressed nor excavated* Notocephalon 
slightly longitudinally foveate anteriorly. 

Pronotum just under twice as wide as long, smooth, poste- 
rior margin bisinuate, Scutellum one-seyenth to one-fourth 
as long again as the pronotum. Anterior tibia with a few 
hairs on the upper margin, not conspicuously thickened and 
bristle-like, and three long basal and shorter more distal 
hairs on the lower, comb narrow, with a few of the more 
distal elements transversely elongate ; about once and a third 
as long as the tarsus, which has three short spines in a 
row basally and is from rather over twice and a half to three 
times as long as the longer claw (fig, 4). Intermediate tibia 
about twice and a third as long as the first tarsal joint, 
which is once and a third to once and a half as long as the 
second, longer claw half as long as the latter, 

L, 5*8 mm. 
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3 (J cJj Uganda, Kampala, 20. iii. 1927 {Q. L, R, Han- 
cock) {type and two paratypes) . 

Superficially not ceitainly distinguishable from the last 
two or the next species. 


6. Anisops amaryllis^ sp. n. 

Grey ; scutellum pale greyish yellow, darker antero- 
lafcerally ; basal (claval) margin of elytra narrowly crimson. 

c? . Subparallel, tapering posteriorly. 

Head about one-tenth narrower than the pronotum and 
about six and one-third times as wide as the vertex, which is 
just under twice and a half as wide as the synthlipsis. 

Facial tubercle slight and simple. 

Pronotum about twice as wide as long, posterior margin 
bisinuate. 

Scutellum just under half as long again as the pronotum. 


Fig. 5. 



Anisops anmylliSf sp. n. Anterior leg, c? 


Anterior tibia with four spinous hairs between smaller 
hairs on the distal half of the upper margin, and three (appa- 
rently) long basal hairs and shorter more distal ones on the 
lower ; stridular comb on a prominent eminence, each lamella 
broad, short, and elongate, dumbbell-shaped when viewed 
from above, about half as long again as the tarsus, which 
is just over three times as long as the longer claw (fig. 5)* 
Intermediate tibia twice as long as^ the first tarsal joint, 
which is just over half as long again as the second, longer 
claw half the latter. 

L. 6 mm. 

S, British East Africa (now Kenya Colony), Nairowa 
Pass (a S, Belton), B.M. 1901-185 {ttjpe)^ ^ 

The unique type is somewhat teneral and its head is some- 
what shrunk. This species is closely allied to ero$, but 
differs notably in its narrower stvidulatoiy comb. 

Ann. dc Mag. N. Hist. Ser. 10. VoL i. 11 
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7. Anisops hampalensisj sp. ii. 

Gieyish white. 

Fusiform, stoutisli, widest about the first thivd of the 
elytra — h e.^ about the middle of the body. 

Width of head and proiiotuin subcqual, vertex about one- 
fifth as wide as the foriDor and a little more than four times 
as wide ns the synthlipsis. 

Facial tubercle simple and rather flat ; face with an almost 
obsolete carina between the eyes, which divides to form a 
pair of barely distinguishable raised areas on the anterior 
part of the notoceplialon. 

Proiiotum without carina, with an irregular row of haiis 
at about the posterior quarter, posterior margin with a nairow 
and slight central sinuatiou ; about once and two-thirds as 
wide as long, and subequal in length to the scutellum. 

Anteiior leg with tibia about half as long as the tarsus, 


Fig. 6. 



which is about three times as long as the longer claw, upper 
edge of tibia with about four very fine, short, spine-like hairs, 
lower edge with three long basal and shorter hairs; stridu- 
latory comb of about eleven lamellse, the distal ones being 
elongated ; tarsus with three peg-like hairs in a row basal ly 
(fig. 6). Intermediate tibia twice as long as the first tarsal 
joint, which is half as long again as the second, claw just 
over half as long as the latter. 

L. 6 mm. 

c?, Uganda, Kampala, 20. iii. 1927 {G. L, R, Ilancoch) 

(type). , . . 

In the same collection is a second specimen which I regard 
as belonging to this species, though differing considerably 
from the type as follows: — Widest across the pronotum, 
head about one-tenth narrower than the latter, vertex just 
over one-sixth as wide as the head and about three times as 



Notoiiectidse /rom Cenh^al Africa. 163 

wide as the syntlilipsis. The armature of the front leg 
seems to be the same in both specimens and warrants their 
inclusion in a single species^ though in the paratype the 
anterior tibia is but once and a quarter as long as the tarsus. 
A furtlier series of specimens should prove interesting. It 
is just possible that this form is leferable to A, affirodiie^ 
in spite of the latter’s somewhat smaller size (“5^ mm. f fide 
Kirkaldy), for the ratios of the vertex and syntlilipsis in the 
type and those of the anterior leg in the paratype agree with 
that species. Until material from West Africa is available 
or the types can be examined it is probably better to keep 
kampalensis distinct. 

8. Anisops hancocki^ sp. n. 

Greyish white. 

Rather a robust subparallel species. 

Head one-fiffcli to one-sixth of its width navrowev than the 
pronotum and four to five times as wide as the vertex, wliich 
is between once and a half to twice as wide as the syntlilipsis, 


rig. 7, 



Facial tubercle deeply excav<ated, leaving a pit with two 
curved ridges above on either side, these ridges bending 
upwards internally above the middle of the excavation 
towards the vertex and becoming obsolete. Pronotum rather 
over once and three quarters as wide as long, smooth, poste- 
rior margin bisinuate. 

Scutellum from just over once to once and a half as long 
as the pronotum, 

S* Anterior tibia with a small peg in the middle and 
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bristle apically on the upper margin, and three long basal 
and shorter more distal hairs on the lower margin ; stridu- 
latory,comb small but well developed, ovoid ; about once and 
one-seventh to once and one-third as long as the tarsus, 
which is twice and two-thirds to just over three times as long 
as the longer claw (fig. 7). Intermediate leg with tibia 
about twice as long as the first tarsal joint, which is once and 
two-thirds to twice as long as second, claw half the latter. 

L. 8-8*5 mm. 

2 (J cj, Uganda, Kampala, 20. iii. 1927 ((?. L. 72. f/aw- 
coclc) {type and paratype). 

I have much pleasure in dedicating this interesting species 
to its discoverer, Mr. G. L. R, Hancock, whose collection has 
thrown so much light on the Notonectidse of Central Africa. 
A, hancoeki may be distinguished from all other African 
species psyche by its excavated cup-shaped facial tubercle. 
From psyche it may be easily separated by its much larger 
size as well as by many details of the more minute structure 
of the anterior leg, facial tubercle, etc. 

9. Anisops sardea^ H.-S. 

1 ? , Uganda, Kampala, 30. i. 1927 {IL Hargreaves) . 

The form, slightly foveate facial tubercle, and rather well 
marked gioove on the iiotocephalon leave little doubt that 
this $ specimen belongs to sardea, 

10. Anisops nivea^V, 

c? c? , $ ? j Uganda, Kampala, 30. i. 1927 {H. Hlarqr eaves) ^ 
1. ii. 1927 and 20- iii. 1927 (G. H R. Hancock). 

These specimens are 10*5-11 mm- long and are similar to 
Madagascan $ ? in the British Museum collection. luvesti- 
gatiou of adequate material from Asia and Africa would 
almost certainly show that nivea is a composite species and 
that some of its many synonyms should be revised, 

11. Anisops ares^ sp. n. 

Notocephalon yellowish ; pronotum yellowish anteriorly, 
with the centre and posterior part black to black with the 
middle of the anterior margin paler; scutollum black, with 
the extreme anterior angles reddish orange or entirely black; 
elytra with clavus and an area on the base of the membrane 
and the apex of the corium black, basally with crimson 
mottling. 
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Fusiform, widest across the pronotum ; head from about 
one-sixth to very slightly narrower than the pronotum and 
five to six times as wide as the vertex, which is rather less or 
rather more than twice as wide as the synthlipsis. 

Notoceplialon anteriorly with traces of a longitudinal 
fovea; facial tubercle simple and low. 

Pronotum once and five-eighths to twice as wide as long. 

. Pronotum from just under to more than half as long 
again as scutellum. 

Anterior leg with tibia once and a tliird to once and a 
half as long as the tarsus, which is just over three times as 
long as the claw. Upper edge of tibia with three small 
spines basally and one apically, and four very small spines 
above the stridulatory comb ; lower edge with four long basal 
hairs and shorter distal ones; comb of about eleven lamellte, 
very transversely elongate and not much longer than broad; 
tarsus with a row of four small spines pvoxitnally (fig. 8). 


Fig. 8. 



Intermediate tibia just over twice as long as the first tarsal 
Joint, which is about half as long again as the second, claw 
half as long as the latter (47 : 22 ; 14 : 7). 

$ , Scutellum from Just over as long as to half as long 
again as the pronotum. 

Anterior leg with tibia about once and a quarter as long 
as the first tarsal joint, which is just under half as long 
again as the second ; claw Just under half as long as the 
latter. 

Intermediate leg with tibia rather more than twice as long 
as the first tarsal joint, which is about half as long again as 
the second, claw about half as long as the latter or rather 
more (allotype 49:21:13; 8). 
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Ug'anda, Kampala, ^ (mature, type) and 3 cf c? (teneial), 
20, iii. 1927 ; 2 ? ? (mature, alio- and paratype) aud 1 ? 
(teneral), 20. iii. 1927 ; 1 $ (mature, paratype), 23. iii. 1927. 

This species can only be confused with A* varia^ Fieb., 
and was at first taken to be a melanic form of that species. 
It differs, however, in the form of the stridulatory comb, 
which is a far narrower and more compact structure in varia. 
In the latter species, moreover, the synthlipsis is propor- 
tionately narrower. 

The specimens before me, in so far as one can judge from 
small numbers, indicate tliat the females become fully 
coloured before the males. The teneral individuals are wliite 
except for a smoky patch in the apical part of the corium and 
base of the membrane. In one the scutellar pigment has 
partially developed, but not that of the clavus or pronotum. 
In all the red spotting at the extreme base of the elytra is 
apparent. 

The types of all the new species described in this paper 
will be forwarded to the British Museum unless belonging 
already to that institution. 


BIBLIOGRAPHICAL NOTICES, 

Manual of British Birds. By Howaed Sauistdees. Third Edition, 
revised and enlarged by William Eaole Claekb, I.S.O., LL.D. 
834 pages, with 405 Illustrations. Published by Gurney and 
Jackson, 305, net, 

Sattstders's ‘ Manual of British Birds,’ a volume compiled from 
YarrelFs larger work on ‘ British Birds,’ is, perhaps, one of the beat 
of the many manuals on British ornithology, but it is now twenty- 
eight years since the last edition of the Manual appeared, and 
during these twenty-eight years ornithology has so advanced that a 
book which in 1899 was the last thing possible is now so out of 
date, especially in nomenclature, that its value from a scientific 
point of view is almost nil. In addilion to this, the system of 
nomenclature has been entirely altered, and the trinomial system is 
now universally accepted — that is to say, we now acknowledge the 
existence of subspecies or geographical races. The consequence is 
that, whereas the 2nd edition of the Manual contained less than 
400 species of birds, the present contains 500 species and subspecies. 
Nor is this increase due only to the admittance of subspecies, for of 
late years there have been many additions to British ornithology in 
the way of casual or single visitors not previously recorded. 
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The present edition -will be -welcomed by all ornithologists, and 
the fact that it has been brought out by Dr. Eagle Clarke is in 
itself a guarantee that the work has been well and thoroughly 
done. Each species has been dealt with exhaustively and in a 
sequence containing distribution, both local and extra-limital, 
nidification, general habits, and, finally, a description of the bird 
itself. Eor a manunl with a definite limit in space, each of the 
headings mentioned has been satisfactorily dealt with, whilst Dr. 
Eagle Clarke’s personal intimate knowledge of the biids of Great 
Britain has enabled him to give all the information which is 
necessary or new whilst dispensing with the redundant. We can 
congratulate the editor on having brought out a work useful to the 
scientist, almost invaluable to the field-worker, and yet pleasing to 
the lay reader. 

There is, perhaps, only one matter for regret in this work, and that 
is that Dr. Eagle Clarke has not fully accepted the nomenclature 
adopted by the Committee of the British Ornithologists’ Union, for 
we must admit that we cannot always understand the editor’s 
nomenclature. Eor instance, for each species he gives us a binomial 
title, and then underneath this he gives us the trinomial, showing 
which race it is and whether resident in, or a visitor to, England. 
This method, however, he does nob adopt consistently throughout 
the book. Idius, on page 155, we see that he calls the ETorthern 
Willow- Titmouse Parus horealisP Now, surely, if the author 
wishes us to use binomials only, this must be Pm^us idrim^illvs^ 
and the binomial used as the author uses it means nothing. Yet 
again, -we regret to see that Dr. Eagle Clarke retains a few of the 
nomina conservanda for reasons which he says are desirable, but 
does not explain. An instance of this is the name of the Song- 
Thrush, which he still calls “ Turdus It is a pity, 

perhaps, that Dr. Clarke has not given his reasons more fully for 
using these names, but we are sure that, whatever they are, they 
would not satisfy the modern ornithologist. We can well sym- 
pathise with the author in his regrets at the disappearance of 
names which we have knowm from our childhood, but if we will only 
make up our minds without exception to use the names we know, 
or believe to be, correct according to the laws of priority, future 
generations will have an easy task. If, however, some of our 
leading ornithologists, like the author, will still insist on using 
names which arc out of date, and which we know to be incorrect^ 
the difficulties of our descendants will be greatly increased. 

Still, as we have said, the Manual is an excellent one, is very 
badly wanted, and has been brought out in a manner which will 
render it an acquisition to any working library. The general 
excellence of its format and its generally great scientific accuracy 
perhaps only serve to accentuate the few faults to which we have 
ventured to draw attention. Finally, it is oirly fair to say that 
Mr. Gronvold’s beautiful illustrations, which are given in addition 
to the old woodcuts, arc well w^orthy of a place in the book. The 
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printing is good and clerical errors very few, but the paper is very 
heavy, and the Manual is for this reason somewhat cumbrous to 
handle. 


Enzyines, Properties, Distrihutlon, Methods, and Applkciiion. By 

SI 5 LMA.N A. WAKSMA.N, MA, Bh.D., aild WlLBUBT 0. Da^visok, 

M.A., M.D. 8vo. Bp. xii, 364, text-ligs. 10. Bailliere, 

TindaU & Cox, 19:^7. Price 25^. 

The authors have endeavoured to collect in a concise form the 
available information in regard to enzymes, and to indicate tb(^ 
original sources from which more detailed knowledge may be 
obtained. The literature of the subject is vast : over two thousand 
references have been consulted, and hi their efforts to piece these 
together in a connected whole the authors have produced a volume 
which from its condensed form will be more helpful to the teacher 
or advanced worker than to the general student. As a book of 
reference the volume will be invaluable. The scientiiic develop- 
ment of the subject is comparatively modern. The name enzyme 
(from the Greek ev^vpo, in leaven) was suggested in 1867 by 
Kiihn for all unorganised or unformed ferments, emphasizing the 
distinction between fermentations which occurred only in immediate 
contact with the living cell and enzyme-action which occurred 
when separated from the coll. The demonstration that an enzyme 
could be separated from the living cell, as shown in the case of the 
yeast, and still be effective, removed the difference supposed to 
exist between ferment and enzyme. An enzyme is defined as a 
catalyst (i.e,, any substance which alters the rate of a reaction that 
otherwise would be comparatively slow) ]3roduced by living organa 
and cells as distinguished from an inorganic catalyst, wluch is a 
definite chemical substance. Inorganic catalysts are definite 
chemical substances, but the chemical structure of enzymes is still 
unknown. 

The subject-matter is divided into four sections : — A. Properties 
of enzymes; B. Distribution of enzymes; C. Methods for their 
preparation and study; and D. Practical applications of enzyme 
activity. The distribution of enzymes is considered under three 
headings — those found in the human and animal body, and those 
found respectively in the higher and lower plants (micro-organisms 
— bacteria, fungi, etc.). In Section 0 enzymes arc grouped for 
study according to their action, those acting upon fats a.nd efberw, 
those acting upon carbohydrates or proteins and their derivativoH, 
oxidases, zymases, and, lastly, catalase, which decomposes hydrogen 
peroxide into water and inactive molecular oxygen. Hcotion D is 
a resume of the various economic uses of enzyme-action. 

A useful feature of the hook is an extensive Bibliography, which 
fills nearly eighty pages. 
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XIV. — A Contribution towards the Insect Fauna of French 
Oceania . — Part 11. By L. Evelyn Cheesman, F.Z.S., 

F.E.S. 

The raaterial for this paper forms part o£ the St, George 
CollectioE made upon two groups of islands in the South 
Pacific : namely, the Tuamotus and the Marquesas ; also of 
my own collection from three islands of the Society group. 

For the work which I have personally done on this 
material in the following paper and in Part I. (Trans. Eut. 
Soc. p. 147, 1927), and in papers published elsewhere, I have 
gratefully to acknowledge the aid of a research grant from 
the Royal Society. 


DERMAPTERA. 

1. Chalmches {Forficula) mono, F., Syst. Ent. p. 270 (1775} 
(Tahiti). 

Marquesas Is, : Nuku-hiva, 1 Jan. 1925 [St. George 
Exp.). Society Is.,"' Tahiti, Fautaua Valley, 1 S ’> Lake 
V'aihiria, at 1200 ft., 1 ? , 1925 (L. E. C,). 

Numerous among coconut-shells and rubbish on the coast; 
also in the valleys on the under surface of “ taro ” leaves. 

The life-history of this species has been fully worked out 
by Terry, Exp. Sta. Hawaiian Sugar Plan. Asso, Div., Ent. 
Bull. i. pt. 5, p. 164, pis. viii. & ix. (1905). 

Ann. & Mag, N. Hist. Ser, 10. Yol. i. 12 
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2. Ch(Blisoches sp. 

Society Is.: Tahiti, sea-level, 1 ^ ; Lake Vaihiria, 1 ? , 
in a tree- hole among rotting leaves. (One ? taken on 
Hiva-oa, Marquesas Is., is possibly a variety of this species.) 


3. Sparattina (Sponyiphora) niyrorufa^ Burr, Terrncs. Puzot. 

XXV. p. 4, pL XX. fig. 3 (1902) (New Guinea). 

Society Is.: Raiatea, Valley Vaiurumai, 5 $ S 9 ? • 
Numbers in flight apparently disturbed by the recent cutting 
of low scrub in a vanilla plantation. 

4. Labia (Forficelisa) curvicatida^ Motsch. Bull. Soc. Nat. 

Moscow, xxxvi. pt. ii, p. 2, pi. ii, fig. 1 (1863). 

Marquesas Is.; Nuku-hiva, S 9 ^ under bark at 2000 ft., 
Jan. 1925 {St. George Exp,), Society Is. ; Raiatea, % ^ S 
at light, at sea-level, May 1925 {L, E. C,), 

This small species is widely distributed throughout tropical 
and sub-tropical regions. 

This species I have found in Hawaiian Islands abun- 
dantly on plants imported from Samoa.” — R, C, L, Perkins, 

5. Anisolahis {Foi'ficula) ammlipesy Lucas, Bull, Soc. Ent. 

France, (2) v. p. Ixxxiv (1847). 

Marquesas Is,: Nuka-hiva, 5 ^ Iliva-on, 1 c? (1 
van); Patu-hiva, 1 c? > Jan. 1925 (S'/. Georye Exp), Society 
Is.: Tahiti, Lake Vaihiria, 2 ? ? , in a tree-hole with rotting 
leaves (one $ with immaculate femora) ; ValUo dc la 
Mission, 2 ? $ . Common under stones on all these islands, 

6. Sphingolahis {Forficula) hawaiiensis, Born. Ann. Mus. Civ. 

Stor. Nat, Gen. xviii. p. 341, 3 figs, (1883). 

Tahiti, Papenoo Valley, March 1925 (L, K, (k), 

7. Anisolahis [Forficuk) mantima^ Gcii(h Ann. Sci. Nat. 

Eegu. Lomb. Vcnct. ii. p. 224 (1832). 

Taken in a nest Avitli eggs in a crack of a tree, Vailed de 
Ste. Amelie at 3000 ft. 

My thanks are due to Dr, R. C. L, Perkins for kindly 
naming some of these species, 
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HYMENOPTERA (ACULEATA). 

A P O I D E A. 

MegacMlidae. 

1. Megachile diligenSj Sm. Journ. Linn. Soc.^ ZooL xiv. p. 684 

(1879) (Honolulu). 

Megachile doanei, Okll. Ent. News Phil, xix. p. 466 (1908) (Tahiti). 

Tiianiotu Arch. : Napuka, 1 ? ^ Feb. 1925 {St. George 
Exp.). Society Is. : Raiatea, 1 ^ ; Bora Bora, 2 c? c? ; 1 ? ^ 
June 1925 (A. E. C.). 

Not numerous. All specimens from the Society Is. were 
taken on the blossoms of a trailing bean near the shore, 

2. Lithurgus {Megachile) scabrosus^ Sm. Journ. Proc. Linn. 

Soc. iii. p. 134 (1858) (Aru Is.). 

Mtgacliile albopmhriatus, Sichel, Keiso Novaia, Zool. ii. pt. 1, p. 151 
(1807) (Tahiti), 

Specimens from Tahiti were compared with the type ( ? ) 
from the Saunders Collection in the tiope Museum at 
Oxford. 

In 1908, Kohl (Denk. Akad. Wiss. Wien, Bd. Ixxxi. 
p. 308) added the following emendations to the original 
description: — Die Gesiclitstuberkel ist ganz gut aus- 
gehildet, darum trifft der Ausdruck ‘fronte subtuberculata^ 
niclit zu. Die Beliaarung des Prothorax ist grossentcils 
weiss, ebenso sind es Stellen auf dem Mittelsegmeut und 
iieben dem Schildchen, und dalier ist der Thorax nicht 
streng ^nigricanti pilosus’ zu nennen, Sclnvarzlich ist vor- 
zuglich die Bcdiaarung der Thoraxsciten uiid dcs Brust.^^ 
Marquesas Is., Nukn-hiva, 1 ? > Hiva-oa, 3 ? 

Jan. 1925 (87. George Exp.). Society Ls. : Tahiti, Papeete, 
2 ? ? , 8. iii. 25 ; Papenoo, 2 ? ? , 15. iv. 25 ; Taravau, 

1 ?, 9. vii,25j Raiatea, 1 10. v.25 ; Bora Bora, I 

2 ? $, 10, vi.25 {L.H/g.). Specimens in the B.M. from 
Fiji, Samoa, Rarotonga. 

Numerous on all the islands. The hu-hu^^ (Tahitian) ; 
iicsts in dooi^-posts, beams, etc, 

Sphecoioea, 

Sph^gidae. 

3. Sceliphron {Pehpmns) cmmimlarium, Drury^ Illustr. Nat. 

Hist. i. p, 105 (1770), 

Pdop(et(a tiihikmkf Saiiss. lleiso Novara, Zool. ii. x>. 67 (1807) (Tahiti). 
Marquesas Is. : Nuku-hiva, Fatu-hiva, lliva-oa, 3 c? (J> 

1 0«r 
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5 ? ? , Jan. 1935 {St, George Exp,), Society Is. ; Tahiti, 
1 (J , 4 ? ? ; Raiateaj 1 , 1 ? , March-May 1935 (L. E, C,), 

Yellow inarkiugs very variable ; the four specimens irom 
Tahiti appear to be var, hinatmij F. From Fatu-hiva, in 
two specimens (c? ?) the propodeon and first abdominal 
tergite are entirely black, and in two ? $ the yellow mark- 
ing is present on the propodeon but not on the first tergite. 
Both of these forms occurred together on Kaiatca near 
TJturoa. 

One ? taken upon Bora Bora exhibits aberrant characters. 
The clypeal margin, instead of being distinctly bilobed as in 
the typical form, is obsoletely cmargiriate; the disc bare 
in the centre. The long dark brown hair of the head, 


Fig, L 



A 6 

Sceliphmi c<eme7ttariuni^ Drury, 

A, 9 clypeus, 'B. 9 clypeus— aberrant speciuicu, 


plenrm, coxye, and troclianters is replaced by short bristles 
(see fig. 1, A & B). 

Distribution, Central and N. America ; introduced into 
Hawaii, Madeira, Cuba, Barbadoes. There arc records of 
females having built their nests upon ships in harbour, 
which indicates one means by which tliis siJtuacs has been 
distributed. 

4. Tachy sphere fajiuiensis, sp. n. 

Black ; the lower part of the face, sides, and clypons 
covered with silver pubescence; sparse on the rest of the 
head and the thorax. Mesopleurai, tildes of the propodeon, 
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tind the anterior femora with longish silver pilosity. Abdo- 
men and legs sparsely pubescent ; first to third tergitcs with 
silver transverse fasciae. 

Head sparsely and finely punctate, the space between the 
punctures minutely granulate. Clypeus transversely and 
deeply impressed behind the anterior margin, which is vsliiuing 
and coarsely punctate, the apex produced into two blunt 
teeth (see fig. 2, A & B). Eyes strongly convergent on the 
vertex, the interocular space on the vertex being one-third of 
that on the clypeus. Prons with a longitudinal impression, 
which is less distinct on the ocellar swelling and vertex ; a 
«hort but deep transverse sulcus behind the posterior ocelli. 
Second segment o£ the antennae twice as long as the first, 
e*t iif gb tly longer than the second. 
PuncturationoFTfete^^^ rather denser than on 

the head. Scutellum fkiejregular punctures. 

Dorsal area of the propodeon flattened with a slight Kiedian 
impression, and fine, obscure, longitudinal striation, the 
space between the striae minutely reticulate-punctatc; 
the length three times that of the scutellum. Posterior face 
with a deep median sulcus not reaching the basal artiou1a« 
tion, and a transverse carina distinctly produced, curving 
downwards at the outer end, on each side near the anterior 
margin. 

Tergites of abdomen dull ; pygidium glabrous, length 
greater than the width at the base, irregularly puiicjtaie. 
The three apical sternites and a triangular area on the 
second sternite shining. Anterior tarsal comb pale, tlio 
teeth not long. Length of the first abscissa of the raditia 
slightly less than half that of the third, which is almost 
three times the length of the second, 

Length 10 mm, 

as in ? ,but silver pubescence of the face denser. 
Ventral surface of the abdomen not sliiniug, sparstdy 
))uhescent. The two apical tergites narrowed, covered with 
thin silver pubescence; the seventh tergite with tlic lateral 
apical angles acutely dentate. 

Length 8*5 mm. 

Tuamotu Arch. : Pakarava, 2 c? 1 ? ^ Jaii* 1035 (St. 
George Ewp.). Society Is. : Tahiti, 3 c? ? 15. iv, L v, 3. vii. 
1935; Kaiatea, 9 c? May- June 1935 ; Bora Bora^ (I 
4 ? ?, June 1925 (l.E.G). 

Numerous on the Society Is., flying on the coast roads 
together with Eison igmvum^ P. tahitense>, and Ojujhelm 
uiurm* On the coast-hills above Pauui several females were 
' making their burrows on patches of dry soil, and stocking 
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them with a small cockroach^ BlatteUa noiulata^ Stal (de- 
scribed from Tahiti by Br. vou VVatteuwyl under the name 
of VhyUodromia liieroghjphica). I dug out one burrow. 
Jlry pellets o£ soil were loosely piled at the entrance, so that 
a piece of grass had to be rammed down the burrow to 
prevent the first part from falling in, although the wasps 
crawl in with their victims without damaging the structure. 
The burrow examined sloped at an angle for about half an 
inch, then the passage turned vertically for an inch and a 
half with another sharp angle at the end of the passage; it 
linished in a horizontal shaft with two dead cockroaches, 
one of which had the wasp’s egg attached to the end of the 
body. I saw one Tachysphex catch its prey by dropping 
upon it swiftly from above. The Blattid was sitting openly 
on the leaves, as is the habit of this species. 1 happened to 
be attempting to take it myseK with a net, but the wasp’s 
movement was swifter, and they rolled off together into the 
dense herbage where I lost them. Dr. Perkins has kindly 
drawn my attention to the fact that it is not unknown for 
members of this genus to prey upon Blattids, this being the 
food of the rare British T. lativalvis^ Thoms. 

Trypoxylonidse. 

5. Pison hospes, Sm, Journ. Linn. Soc., ZooL xiv. p. 676 
(1879). 

Marquesas Is. : Hiva-oa, 1 ? ; Tahuatn, 1 $ ; Niikn-hiva, 
1 ? , Jan, 1925 (St. Geor(je Expi). Society Is. : Eniatea, 
1 , 2 $ ? , 26. V., 4. vi. 25. 

One of the above specimens was taken feeding upon 
(apparently) the excretions of Coccicls. 

Specimens in the B.M. Coll, from Singapore, Hawaii, and 
Cocos-Koeling, 

G. Pmm iahiteme^ Sauss, Ecisc Novara, Zool. ii. pt. 1, p. 66 
(1867) (Tahiti). 

Pimn Kohl, Denk, Akiul. Wiss., Wiou, Bd. Ixxxi, 

Manpicsas Is. : Patu-hiva, 2 ? ? , Jan. 1935 (St. George 
Frp). Society Is.: Tahiti, Vallee de Stc. Amblic, and 
Valiev Vaitcplha, 1 c?,2 $ ? , 15. iv. 25 & 11. viii. 25 ; Bora 
Bora, ^2 ¥ ¥,8.vi.2r) (L.E.C.f 

Dhtrlbution. Fiji, Samoa, Ellice Is. 
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7. PisoniridipeimiSj Sin, Journ, Linn. Soc., Zool, xiv. p. (>70 
(1879). 

Marquesas Is. : Hiva-oa, 1 $ ; Tuamotu Arch., Eakaravn, 
1 ? , Jan. 1925 ( 8 /. George E.vp.), Society la. : Bora Bora, 
3 c? c?. Jmie 1925 (L. E. C.). 

One specimen bred out of the cells of Sceliphron cmfie/t- 
tarmm. 

Dr. Perkins has drawn attention to the tubercle on the 
third abdominal sternite of the S by which this species may 
be distinguished from any other species of Plson* 

Specimens in the B.M, coll, from Samoa, Hawaii, and 
Fiji. 


Fig, 3. 




Pi$07i infipimotatmii, 

< 5 . Ventral abdominal sograonts. 

8 . Pison iniptmdatwn,T\m\cY/ Kim. ^ Mag. Nat. Hist. ( 8 ) 
ix, 1912, p. 200. 

Type B.M. ? (New Guinea). 

Marquesas Is, : Hiva-oa^ 5 ? ? ; Futii-hiva, 2 ? ? , Jan. 
1925 {St. Geo7pe Eoep.). Society Islands: Tahiti, Taiarapn, 
2 $ $ 5 7, 12. viix. 25 ; Bora Bora, 1 S ? 10. vi. 25 {L. E. (7.). 

S . The distance between the posterior ocelli and the eyes 
slightly greater than in the ? ; third sternite of the abdo- 
men with a transverse tubercle, as in mdipennh\ fourth 
sternite with a small round tubercle (see fig. 3 ). 
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Probably closely allied to strictifrons, Vacbal (New 
Caledonia), also to iridipennis^ Stn. Prom the latter it 
diflcrs ill the lesser distance between the eyes on the vertex, 
and the smoother median segment/^ — Turner (loc. cit.), 

9. Vican argenlalum, Sh., subsp. ignavuni, Turn. Proc. Zool. 

Soo. p. d57 (1908) (Queensland). 

Marquesas Is. : lliva-oa, 2 ? ? ; Patu-biva, 1 ? , dan. 
1925 {St. George EoepS). Society Is. : Tahiti, 2 $ $ , March 
1925 ; llaiatca, 1 d" , 10 $ ? , May and June 1925 {L. E. C.). 

Distinguished from argontatuin (Mauritius, Honolulu) by 
the slightly more rounded clypeal apex in the $ . 

This species is very numerous on the Society Is. and the 
Marquesas Is., where these wasps build cells of clay pellets, 
usually choosing a sheltered position on walls, inside buildings, 
or under the eaves, against flat surfaces under overhanging 
rocks, suspended in clusters from exposed roots, in the 
interstices between the cells of Sceliphron^ or on the under 
siuTaccs of leaves^ etc. 

10. Pison sp. 

Dead specimen taken from a nest in the rolled tip of palm- 
fronds from the thatching of a native hut. There were 
many such nests, but the season was over and I could not 
find the wasps. 

The single specimen, a J ^ resembles ignavum^ Turner ; 
but, in addition to the different nesting-habits, may be dis- 
tinguished by the presence of a shining furrow between the 
scutellum and tlie post-scutellum ; also by the greater wddth 
of the interoeular space on the vertex. 

Tahiti, sea-levcl, August 1925 {L.E, C.). 

1 1. Oxyhelus uturoa*^ sp. n. 

Black ; apical abdominal segments and apical margins of 
first and second tergites, tibiae and tarsi red- brown ; fasciae 
on first and second tergites lemon-yellow, 

$ . Pace rather coarsely and densely punctate, the space 
between the {junctures shining ; covered thinly with longish, 
silver, nppressed pubescence. Disc of clypeus very densely 
and finely punctate, sharply raised with a distinct shining 
nu'diun tubercle; apical margin produced, shining, with a 
few fine punctures; lateral angles with two small teeth. 
A short median sulcas just above the antennae. Vertex 
transverse reticulate-punctate, with sub-erect pale brown 
hairs. 
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Pronotum very deeply impressed before the anterior 
margin, which is turned upwards in a thin vertical lamella, 
deeply emarginate. Mesonotum rather coarsely and very 
densely punctate, with short, red-brown, appressed hair ; 
scutellnm and post-scutellum coarsely and densely punctate, 
the hair longer and suberect ; the mesonotum with a 
longitudinal carina, which persists on the sciltellum and 
post-scutellum as a prominent keel* Scutellnm roundly 
arched; squamse widely separated at the base, curved at the 
apex, and directed backwards ; mucro rather long, deeply 
channelled above and broad at the base (see fig* 4), Pro- 
podeon with an oval shining disc in the centre of the 
posterior face, from the lower end of which a short carina 
reaches to the basal articulation, the upper cud of the 
Carina continuing on either side of the disc to the upper 
margin. Sides distinctly defined by sharply produced carinse, 
with coarse regular striation, transverse near the base* 

Abdomen covered with a thin, short, pale brown pilosity, 
the dorsal surface irregularly and finely punctate. First 
tergite with punctures less dense apically, the space between 
the punctures shining; the lateral yellow fascite wider 
in the centre, rounded above with the basal ends taper- 
ing ; second tergite with the puncturation finer, very fine 
and dense at the base; the yellow fasciae almost united, 
long and narrow, slightly wider in the centre. 

Sternites with discs strongly produced, those of the first 
and second shining, black, minutely punctured, in tlie 
remainder tending to red-brown anteriorly, the basal half 
punctured ; apical margins of all the sternites, except the 
t<^o basal, red-hrown. 

Legs with apical tarsal segment broadened* Wings 
hyaline. Long. 6^ mm. 

^ as in the ? . Clypeus densely covered vrith long silver 
hair except on the median keel* Abdominal lateral spines 
short, curved, and blunt. Long. 6 mm. 

The yellow markings are variable, in some specimens (of 
both sexes) the pronotal collar and tubercles arc* yellow, or 
a small yellow plate is present at the base of the anterior 
femora on the outer side; in other specimens this is also 
present on the intermediate and posterior femora. 

Resembles 0. e^nar^matm. Say (N. America), but diflers 
in form of the propodcon and surface-sculpture. 

Society Is.; Raiatea, 18 ^ 3 ? ? . Both sexes taken 

feeding upon Coccid excretion on leaves, May 1925 ; Boi’a 
Bora, 5 ^ flying on the coast-road, June 1925 (L. E, C*). 
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Vespoidea. 

Vespidse. 

12. Eumenes pomiformis, Sauss. Et. Vesp. p. 28 (1852). 

Society Is. : Tahiti, 4 $ ? , March ; 1 d , 1 ? , April 
1925 (L. E, C.). 

Taken in one locality only, on the coast-hills above 
Papeete at about 1000 ft. Females were making' burrows 
in March in the vei'y dry clay soil on the trail ; attempts to 
dig out two nests were unsuccessful owing to the hardness 
of the ground. 

Distribution. Spain, Italy, Crete, Persia, India, Peshawur, 
Tientsin, Syria, Egypt, Java. 

13. Polistes macaensis^ P., Ent. Syst. ii. p. 259 (1793) 

(Macao). 

Tiiamotu Arch. : Pakarava, 1 ? • Marquesas Is.: Hiva-oa, 
5 ? $ ; Tahuata, 3 ? J , Jan. 1925 (St. George Eivp.). 

14. tahitensis^ subsp. n. 

A dark variety of macaensis ; the markings black instead 
of fuscous, and the ground never yellow, even in the newly- 
emerged females, but of a distinctly tawny shade; in the 
majority of specimens taken the anteniiEe arc also darker in 
tahite}ms^ but in specimens from Bora Bora the colour of 
the antennse is identical with that of the typical form. 

Extremely numerous on these islands, where they form 
large colonies in the hottest and driest areas on the shore- 
belt and the coast-hills where the scrub is periodically burnt 
over ; they are not found in the dense moist scrub of the 
interior regions. On the largest nest which I saw, where 
the brood, both sexes, were just emerging (March), they 
numbered with the old workers and queens 150-1(>0. The 
pairing takes place soon after emergence. The females fly 
in numbers to some shaded place, such as the interior of 
buildings, where they gather in the roof or in dark corners. 
They sometimes assemble in hollow tree-trunks. The males 
follow them, searching for them and dragging them out 
from the corners and crevices. Copulation takes place 
instantly, usually in the air, but often both will fall heavily 
to the ground, and the female ma^ receive some hard knocks 
before being released. At such times the wasps are a very 
serious inconvenience to the inmates of houses, althongh 
they do not sting except in self-defence. This wasp is of a 
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quiet inoflensive nature. The workers will attack any 
intruder near the nest, but are not vindictive ; and, as they 
appear to feed their larvue only upon insects, they arc not 
in competition with mankind over food, and seldom enter 
houses except to pair or to hibernate. But their great 
numbers and their habit of building nests in scrub and grass 
a foot or two from the ground make them a nuisance in 
inhabited and cultivated areas. Tlie wound from a sting is 
extremely painful for a few minutes, but no reaction^ is lelt 
for any length of time after, except in the case of many 
stings, especially on the head and face, when swelling and 
ludammatioa may result. 

Tiic French cultivators of these islands affirm that the 
variety of these wasps on the Society Islands changed their 
nesting-habits owing to the mynah bird which was intro- 
duced in order to exterminate them ; that they lormerly 
nested openly in high trees; and that, because their colonies 
were more easily attacked in such situations;, they evolved 
the habit of concealing the nest in low scrub. My observa- 
tions tend to confirm tlie diticrence in the situation chosen 
for the nest. Upon the islands of the Marquesas nests were 
very numerous, but without exception in very high situations 
usually under the fronds of full-grown coconut-palms ; 
while, on the other hand, I only once found a nest on Tahiti 
in a high position. I never upon any occasion saw a mynah 
attack a wasp. 

Tuumotu Arch. : Napuka, 1 S • Society Is, : Tahiti, 
d ? 6. iii. 25 ; Bora Bora, 11 1 ?> 11. vi. 25 

(F E. a). 

15. Polistes aurifer^ Sauss. Et. Vesp. ii. p. 78 (1853) (Cali- 
fovuia). 

Society Is. : Tahiti, 6 ? ? , March ; Ruiatea, 1 cf ? 5 ? ? , 
May ; Bora Bora, 1 , 5 ? ? , June 1925 [UE. C.). 

1(5. PoUsies hermrdh Be (luillon, Ann. Soc. Eut, France, x. 
p. 321 (1811) (Australia septentrional). 

So(nct.y Is. : Tahiti, Fapeuoo Vallt7, 5 cf cf? 1 I ? 
(5.jii.25 \L. E (\). (Fig. 5.) 

I have not sc'on the tyjie of this species. Spccimcius vary 
in coloration, the yellow markings of the posterior face of 
the propudeon being present or absent in sixuunums from 
Mackay in tbc H.M. coll. In all the specimens taken on 
I’ahiti the yellow markings are present. 
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Fig. 5. 




Pohsfes beniardif Le Giiillon, 

A. (S genitalia, B. d sixth tergito. 

17. Odynerus [Rhynchkm) rufipes^ F., Syst. Ent. p, 367 

(1775). 

Marquesas Is. : Fatu-hiva, 2 (J cJ , 6 ? $ ; Nuku-liiva, 
2 ? ? ; Hiya-oaj 1 ? , Jau. 1925 George Enp.). Society 
Is. ; Tahiti, 1 cf, 7 ? ? , March- June 1925^ liaiatea, 1 ? , 
2.vi.27 (L.i?. C.). 

Burrows in posts or in living trees, the bottom lined with 
fine sand and the burrow closed with the same mixed with 
saliva into a mortar. Bred from the mud-cells of Sceliphron 
on the Marquesas; two dead specimens taken from a neat 
in the rolled tips of palm-fronds used in thatching. 
Distribution^ Loo-choo, Samoa, Fiji, Rarotonga, Australia. 

18. Odynerus (Rhynchmm) hamorrhoidale^ var. brmneumf F., 

Syst. Ent. p. 366 (1775). 

Rhynchivm taMtmUj Sauss. Reise Novara, Zool. ii, p. 7 (1867) (Tahiti). 

Marquesas Is.: Hiva-oa, 3 c? c?? 3 ? ? ; Nuku-hiva, 1 $ , 
2 ? $ ; Fatu-hiva, 2 ? ? ; Tahuata, 2 $ ? , Jan. 1925 {j^t. 
George Esip.), Society Is.: Tahiti, 1 cj, 1 8. iii,25; 

Raiatea, 1 ? , 26. v. 25 (I, E. C.). 
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Seen collecting mud on the Marquesas Is. and entering a 
hole in a post. Bred out of a cluster of cells of Sceliphron* 
Distribution* China^ India, Java. 

19. Odynerus hicinctus^ F., Spec. Ins. i. p. 465 (1781). 

Tuainotu Arch.: 5 cJ c ?3 ^ 1925. Marquesas 

Is. : lliva-oa, 1 c?, 6 ? ? ; Fatu-hiva, 2 ? ?, Jan. 1925 
(St. George Exp.)* Society Is.; Tahiti, 2 c? c? ? ^ ? ? ? 
Raiatea, 3 c? d, 1 ?, 12. vi. 25: Bora Bora, 1 3 ? ? 

June 1925 (L. E. C.)* 

Extremely numerous on all the islands. Burrows in 
wood, sometimes in the holes bored by 0* rufipes* 

HYMENOPTERA (PARASITICA). 

EvANIIDiE. 

1 . Urania sexiceaj Cain. 

:2. Urania apjjendiy aster ^ L, 

BRACONIDiE. 

3. Apanteles ep. 

4. Apanteles sp. 

5. Apanteles sp, 

0. Apanteles Bp, 

7. Microhracon hehetor. Say. 

8. Monolexis hnigironxi^ sp. n, 

9. Microdm tautiree^ sp. ii. 

10. Zele filioornky Cam. 

ICHNEUMONIDiE. 

11. Uarkhiemnon veo^ sp. n. 

13. Uchthromorpha ayrestoria^ Swed. 

13. Uchthromorpha atrata^ Ilolmgr., niarqukensiSj subsp. n, 

14. UcMhromorpha loalkeri, Cam. 

15. Vakau taitensis, gen. & sp. n. 

]t), Linmeriuni christia7i(e^ yp. n. 

17. Ilenicospihis noctnrnusj Kobl. 

18. IleimvspiliiS samomiaj Kobl. 

19. Ureviotylm moeu^ np. ii. 

30. JUiplami l<et(itorius^ F. 

Evaniidse. 

1. Evanta sericsa^ Cam. Trans. Ent. Soc, p- 19J (1883) 
(Hawaii). 

Urania tmpressa, Scblatt, Ann. Naturh, Hofmus. Wien, iy. p. 153 
(1889) (New Hebrides, Fiji). 

Marquesas Is. : Nuku-hiva, 2 $ $ ; Hiva-oa, 2cy c?, 1 ? ; 
Fatu-hiva, 5 cj d'; Tahuata, 2 c? cfi Jan. 1925 (St* George 
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Exp.). Society Is. : Tahiti, lOcf c? ; Eaiatea, 3 ? ; 

Bora Bora, I 3 ? ? > MarcIi-.Uig. 19.25 (L. E. (J.). 

Taken from the coast to 3000 feet on Tahiti. One aber- 
rant ? from Baiatca in which the length of the petiole is 
about onc-half of that in normal spceiniens. 

In 1916 Brues (Bull. Amer, Muw. xxxv. p. 717) described 
a new species of ICvanla from Murca, Society Ls.^ which he 
named carhiata ; but this is probably a synonym of serkva^ 
Cam. I have not seen the type, but the description ngrees 
with sey'icea, and Brues was apparently unfamiliar with this 
species, as he makes no reference to it in this pa})er. 

Distribution. Pacific Is. 

2. Evania appeyidigaster, L,, Syst. Nat. (ed. x.) i. p. 56G 
(1758). 

Emma mirvmer vis, 0am. Proc. Trans. K. IJ. 8oc. Glasgow, ii. 1887, 
p. 265 (Tahiti). 

Marquesas Is. : Nuka-hiva, 1 3 ; Patu-hiva, 2 cj cJ , 1 ? , 
Jan. 1925 (St* George Exp.)* Society Is. : Tahiti, ^^36} 
15. iv. 25 (L. JS. C.). 

Cosmopolitan. 


Braconidse. 

3. Apaydeles sp. 

Society Is. : Tahiti, Hitiaa, 10 $ ^ , 7, 9, 10. vii. 27. 

4. Apanteles sp. 

Marquesas la.; Hiva-oa, 9 ? $ bred from pupse, Jan, 
1925 (St. George Exp), 

5. Apanteles sp. 

Society Is. : Raiatea, 3. vi. 25, 2 $ ? , 

6. Apayiteles sp. 

Society Is. : Tahiti, Hitiaa, 2 $ ? , 23. viii. 25, 

These species of Apanteles are being worked out by M r. I ), S. 
Wilkinson, of the Bureau of Entomology. 

7. Microbracott heheior^ Say. 

Beacon hehetor, Say, Boston Joiirn. Nut. llitti. i, pt. ij, p, 252 (1856). 

Eleven specimens emerged from coprah on board a trans- 
port steamer from New Caledonia and Taliiti to Murseilies. 
Cosmopolitan. 
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8. Monolexis h^ugirouxi^ sp. n. 

$ . Blacky glabrous ; strongly sculptured, with rather long,, 
sparse, whitish hairs. Head, except the mandibles, reddish 
yellow. Abdominal segments, except first and second, very 
dark brown. Stemmaticimi, lower part of the mesopleurse, 
and apices of tarsi fuscous brown. Legs stramineous, trans- 
lucent. Wings hyaline, stigma and nervures fuscous. 

Frons very finely punctate with transverse acicnlations 
and with a small, smooth, central disc between, and below 
the antennse. Clypeus distinctly separated, with two small 
fovese near together at its base. Cheeks rather long, with 
faint remote aciculation. Mandibles slightly curved, long. 


Fig. 6. 



Monolexxs hnigirouxx, sp. n. 
A. 5 fore whig. B. J head* 


and slender (see fig, 6). Mesonotum with deep notauli, the 
central lobe with two parallel longitudinal impressions 
reaching the anterior margin, coarsely reticulate upon each 
side of the impressions ; the lateral lobes with sparse fine 
punctures, separated from the scutellum by a transverse 
series of deep impressions, whose length is about a third of the 
scutellum. The scutellum siibtriangular in form, with a few 
minute punctures ; the sides of the scutellum with a broad 
basal Carina, from which radiate a few short, irregular, 
longitudinal strite. Posfe-scutellum with a basal cariua, 
longest in the centre, and a few coarse short strije at the 
sides. Propodeon distinctly areolated with well -produced 
Ann, dc Mag. N. Hist. Ser, 10* Vol. i. 13 
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carmae ,* the areola roughly diamond-shaped with transverse 
striae ; basal area rugulose, divided by a short median carina ; 
the sides 'with irregular transverse striae. Costulse present. 
Projdeurae faintly rugulose, the furrow crenulate. Meso- 
pleurae impunctate below with a short transverse sulcus ; 
the anterior angle with short transverse striae, the posterior 
angle with a series of deep marginal impressions. Meta- 
pleurae coarsely reticulate, separated from the mesopleurse 
by a carina, from which very short striae radiate on both 
sides. 

Length of first abdominal segment slightly exceeding its 
width at the apex — longitudinally striate, with two carinae 
originating from the sides of the basal articulation and 
terminating at about two-tbirds of its length ; the suture 
between the first and second segments deep and shining, 
widest in the centre. Length of the second segment twice 
that of the fii'st, considerably wider at the apical margin 
than at the base ; longitudinal striae reaching from the base 
to almost half the length (to about three-quarters at the 
sides), rugose between-%he striae, with an undulating trans- 
verse secies of short longitudinal indentures at about the 
centre of_the segaaent,. curving forwards at the sides. 
Anteriorfemora rather short, width almost one-third of the 
length. Length of terebra about equal to the abdomen. 
Length, including terebra, 5*5 mm. 

Society Is. : Raiatea, I $ ^ 3. vi. 25. 

Named in honour of M. Brugiroux, Directeur de la 
Station Agronomique at Tahiti. 

9. Microdu$ tautirm^ sp. n. 

% . Reddish yellow, translucent, glabrous ; sparsely 
covered with short, pale, yellow hairs. Eyes, apex of man- 
dibles, and claws black; antenna, posterior tarsi, and a 
broad fascia at the apex of the tibise, the apical segments of 
the intermediate and anterior tarsi, the fourth abdominal 
tergite, and terebra dark fuscous browm. 

Head transverse ; face twice as wide as long, with sparse 
minute punctures. Clypeus not separated from the frons, 
apical margin narrowly produced, the fovese deep. Distance 
between the posterior ocelli about half of that between them 
and the eyes.^ Antennae with 33 segments. Mesonotum 
with notauli distinct but not very deep, the lateral margins 
punctate. Scu^llum rather flattened, ruguloae. Prescutellar 
groove deep with short longitudinal sifm. Propodeon dis- 
tinetly areolated, coarsely reticulate punctate. Propleui^a? 
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with au oblique line of irregular punctures anteriorly. 
Mesopleurae with a short, transverse, crenulate sulcus, and a 
few minute scattered punctures. 

First abdominal tergite harrowed at the base, with fine 
longitudinal striation ; the length one and a half times the 
breadth at the apex. Second tergite with two obscure trans- 
verse impressions. Length of the terebra 3 mm. 

Wings infuscate. Radial cell long and extremely narrow. 
Length 3 mm. 

Society Is. ; Tahiti, 4 ? $ . Taken flying two miles 
inland in the Valley Vaitepiha^Tautira, Aug. 1925 (L, E, C.), 

10. Zele filicornisy Cam. Journ. Straits Asiat. Soc. xxxix. 
p. 128 (1903) (Borneo). 

Marquesas Is. : Nuku-hiva, 2 ? $ , Jan. 1925 {St. George 
Exp.). Society Is.: Tahiti, Hitiaa, Mataea Valley, 1 Sj 

9. vii. 25; Bora Bora, 2 ? taken at night, sea-level, 

10. vi25 (L.E.C,), 

Distribution. Borneo, Singapore, Samoa, Society Is.,. 
Marquesas Is. 

IchneumoiAto* - . 

11. Barichnmmon veo^ sp. n. 

Black ; head and thorax shining, with dense, coarse, irregu- 
lar puncturation and short sparse hairs, wldtish on head 
and pale brown on the thorax. Abdomen opaque with dense 
fine punctures and a thin covering of very short dark 
pilosity. Tubercle at the base of the mandibles reddish. 
Male with inner orbital fascise and clypeal fovese light 
yellow. 

? . Head transverse ; frons flattened, slightly buccate in 
the centre, and tuberculately produced between the antennse. 
A few coarse punctures below the antennse, also forming a 
transverse line on the clypeus. Fovese deep. Clypeus not 
separated from the frons, truncate apically, before the 
narrowly produced apical margin. Mandibles shining, with 
a small inferior tooth. Length of the antennal scape once 
and one-third its width ; first and second segments of the 
flagellum subequal, third segment slightly shorter. Head 
behind the ocelli sloping sharply at an angle. Distance 
between the posterior ocelli rather less than that between 
them and the eyes, Mesonotura slightly longer than broad. 
Scutellum slighly buccate, coarsely longitudinally reticulate- 
striate. Propodeon areolated with distinct carinse ; basal 

13^ 
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area shining, short, and narrow ; the sides coarsely reticulate- 
punctate, more densely basally. Costulse absent. Spiracles 
elongate* 

Propleurae longitudinally stidate-punctate. Mesopleurae 
with reticulate puncturation coarser below and on the meta- 
pleurae. Petiole bottle-shaped, width at the base two-thirds 
of its length, with dense, fine, longitudinal striation and a 
few coarse punctures. Gastrocoeli shallow, glabrous, with 
short striae radiating anteriorly. Second abdominal segment 
broader at the apex than at the base. Second and third 
segments with very dense shallow puncturation, which is 
more shallow and finer on the remaining segments. Pos- 
terior coxae smooth, the width two-thirds of the length; 
posterior claws normal. Wings slightly infuscate. Areolet 
irregularly pentagonal. 

Length 11*5 mm. 

$ with the inner side of the posterior tarsal segments 
armed with short rather slender spines. 

Marquesas Is.: Hiva-oa, 3 J Patu-hiva, 1 $, Jan. 
19S5 {St. George Exp.). 

12. EchikromorpTia pTri?^" ' 

I( hneii7no7i ap'est^fn^Sf 8wed. Svensk. Vef.-Akad. Hand!, viii. p. 270, 
__ no. 82 Q.7g7) (Tahiti). 

Society Is. : 46 d ^ ? ? ? March-April 1925 ; Raiatea, 

13 c? ^ j May 1925 ; Bora Bora, 5 cJ, June 1925 
(Z. E. C.\ 

Very numerous on all three islands from the coast to 
3000 ft. 

13* Echtkromorpha airata^ Holmgr., marquisensis^ suhsp. n. 

? * Black ; orbital margin behind and above the eye 
reaching to the base of the antenna dull yellow, a narrow 
fascia on the margin of the eye itself on the vertex yellowish 
white. Prons, clypeus anteriorly except the apical margin, 
base of the mandibles,, labium, except a narrow apical 
margin, dark brown, Tegulae and humeral tubercle 
brown. Prosternum and propleurse suffused with brown. 
Abdominal tergites suffused with fuscous-brown at the 
apices and apical segments of terebra fuscous-brown. The 
anterior pair of legs with the coxae yellowish in front and 
brown behind ; femora and tibim yellowish brown suffused 
with fuscous-brown.* Intermediate pair of legs with the 
coxae, trochanters, and femora fuscous-brown. Posterior 
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pair of legs ^ith the femora and inner side of coxae and 
trochanters fuscous-brown. 

Agrees structurally with atrata^ Holrngr.,, which is only 
recorded from St. Helena, but differs in the coloration. 

Marquesas Is. : Fatu-hiva, 3 ? ? ^ Jan. 1935 {St. George 
Exp.f 

14. Fclithromorpha walkeriy Cam. Proc, N. H. Soc. Glasgow^ 

p. 265 (1887), c? (Tahiti). 

Marquesas Is,: Hiva-oa, 3 d"; Tahuata, 3 cj ; Fatu- 

hiva, 3 cJ , 1 ? , Jan. 1925 {St. George Eccp.). Society Is. : 
Tahiti, 1 5 , taken flying on the hills above Papeete at about 
2500 ft., 5.V. 25; Lake Vaihiria, 1 ?, 19. vii. 25; Bora 
Bora, 1 S, 10.vi.25 (L. E. C.). 

Distribution. Society Is., Marquesas Is, 

Vakau, gen. nov. 

Head transverse, length five-sevenths of its breadth, with 
a distinct space between the margin of the eyes and the base 
of the mandibles, Clypeus not separated from the frons 
at the base, sloping outwards anteriorly at an angle (see 
fig. 7, B). Antennse long and slender, almost reaching the 
end of the abdomen ; terminal segment conical, as long as 
the two preceding together. Mesothorax without notauli. 
Metathorax distinctly areolated, with longitudinal carinse ; 
spiracles very small, oval. Abdomen spindle-shaped; the 
petiole long and slender, becoming broader anteriorly and 
narrowed again at the apex. Spiracles considerably after 
the middle, second abdominal segment equals the petiole in 
length ; second, third, and fourth segments slightly flattened 
dorsally. Terebra less than one-third the length of the 
abdomen. Legs slender, the femora long. Claws small, 
simple. Wings hyaline, as long as the body. Areolet 
pentagonal, with the outer nervure wanting and the inner 
nervure very short ; first recurrent nervure not interstitial, 
Nervellus unbroken, post-furcaL Radial cell large, but not 
reaching the apex of the wing ; apical abscissa twice the 
length of the basal abscissa (see fig. 7, A). 

Type. Vakau taitensis. 

15. Vakau taitensis^ sp. n. 

Matt ; minutely granulate, with fine shallow punctura- 
tion and a sparse covering of pale yellow hairs. 

$ . Yellow ; with steramaticum, fascia behind the antenuee, 
apex of mandibles, underside of the head, three longitudinal 
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fascise on the mesonotnm^ the central extending to the pro- 
notum and ending in a transverse infuscation reaching to the 
apex o£ the proplenra^, the two lateral extending over two- 
thirds of the length not touching the sides of the meso- 
notum^ lateral inner margin of the metapleurse, basal area 
of the propodeon^ fascise at the base of the posterior coxfc 


1 'ig. 7. 



B 



Vakau taitemis, sp. n, 

A. $ fore wing. C. 5 niaudible. 

B. 5 head. D. S head. 

and trochanters, also on the tibiae, continuing from the base 
halfway up the inner side, apical segments of the posterior 
tarsus and apices of the remaining segments, all the abdo- 
minal tergitesv (u\cluding the petiole) with the exclusion of 
their apical mar^ns dark purplish brown* 

Head, including- eyes, wider than long (7^ : 9), Frons 
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slightly convex. Eyes narrowly emarginatCj the interocular 
space scarcely wider at the elypeus than on the vertex. 
Clypeus slightly convex and bent outwardly and upwards at 
right angles to the frons^ the apical margin narrowly pro- 
duced. Mandibles broad, vertical, curving outwards, and 
folded beyond the clypeal margin ; bidentate, the upper 
tooth very broad and bluntly rounded below (see fig. 7, C). 

Mesonotum hexagonal, the width equal to the length, 
with a longitudinal striate puncturation. Scutellum buc- 
cate, separated from the mesonotum by a deep suture. 
Metathorax areolated with delicate but distinct longitudinal 
carinse, the areola open below ; the basal area narrow, 
divided by a short longitudinal carina. Costulae present. 
Propleurse aciculate, the ventral apex with transverse striae. 
Mesopleurse with an oblique furrow, and separated from the 
metapleurse by carinae. Coxae short and rather broad ; 
posterior femora incrassate, the width about one-fourth the 
length. Calcar of the intermediate tibiae with the inner 
spine pectinate, three times the length of the outer spine. 
Abdomen cylindrical, long, and slender ; length of the first 
two segments together almost equals the remaining seg- 
ments. The first segment (petiole) equal in length to the 
second, slender, subglabrous, with faint aciculations, slightly 
broadened at four-fifths of its length, and narrowed again 
at the apex ; spiracles small, round, considerably nearer 
the apex than the base ; second segment twice as wide at 
the apex as at the base ; third segment slightly wider at the 
apex than at the base. 

Length 5^ mm. 

as in the $ , but with the clypeal apical margin not 
produced. Coloration differs, there being larger areas of 
the black markings ; the two lateral fasciae of the meso- 
notum extending to the lateral margins ; the upper part of 
the mesopleurae and greater part of the metapleurae, with the 
exception of the humeral tubercle black, also longitudinal 
fasciae on the posterior femora and all segments of the 
posterior tarsi. 

Society Is. : Tahiti, 1 ? taken flying on the coast-hills 

at Papenoo at 1500 ft., 8. iii. 25 ; Yaitepiha Valley, i d? 
7.viii. 25; Raiatea, 1 $ , on the hills above Ufcuroa at 
1500 ft., 29. V. 25. 

I have the honour of naming this species after Princess 
Vakau Fomare of Tahiti. 

16. Limyiernm christianee, sp. n. 

Dull black, densely and finely punctate, with a thin 



192 


Miss L. E, Glieesman on the 


covering of longish silver hairs on the head, thorax, and 
posterior coxae. Legs with a pale brown pubescence. The 
scape below, palpi, mandibles, except the apex, tegulae, and 
radix of wings ; anterior and intermediate pairs of legs, 
and trochanters of the posterior pair stramineous ; posterior 
pair of legs with the exception of the trochanters fuscous- 
brown ; terebra fuscous-brown. The discs of the second 
and third abdominal tei'gites suffused with fuscous-brown, 
terminal abdominal segments dark yellowish brown, with a 
few irregular fuscous suffusions. 

Head rugose, the width equal to the length. The inter- 
orbital space only slightly wider at the vertex than at the 
clypeus ; clypeus rounded at the apical margin ; mandibles 
subdeclivous with a few fine punctures, hidentate, the teeth 
shining, black, equal in size. Antennae imperfect, number 
of segments 21, but the apical segments missing. Eyes not 
emarginate, A short longitudinal stria between the pos- 
terior ocelli, the space between the pair almost twice that 
between them and the eyes. Mesonotum with fine, dense, 
irregular puncturation on an aciculate ground, Scutellum 
baccate, almost circular, punctures finer than on the meso- 
notum. Propodeon distinctly areolated, the basal area small ; 
areola not closed below; sides very densely punctate, costulse 
present; spiracles small, circular, . 

Propleurse subglabrous, with irregular transverse strijc, 
the upper angles finely punctate. Mesopleurm with fine 
dense puncturation, a central shining area, and a few 
irregular transverse strise immediately below the tegulse, 
separated from the metapleurm with a shining carina, with 
ve^ short transverse carinse on the inner side. Petiole 
shining at the base, narrow for two-thirds its length, gradu- 
ally broadened and bulbous at the apex, the width at the 
apex less than one-third the length ; the bulbous area 
aciculate. ^ Spiracles small, circular well behind the middle. 
The remaining abdominal segments dull, minutely granulate. 
Length of the second segment just over three-fourths of the 
petiole. Terebra half as long as the abdomen. Wings 
hyaline. Second recurrent nervure emitted slightly before 
the middle of the areolet. Nervellus not oblique and un- 
broken-. Areolet petiolate, irregularly quadrate. 

Length 8 mm. 

Society Is. : Eaiatea, 1 ? , 7. ii. 25. Taken flying on a 
ridge inland at 1500 ft. (L. E. C.). 

Named after Miss Elsie Christian of Vaiurumai^ 



193 


Insect Fauna of French Oceania, 

17. Hemcospiliis noctumuSj Kohl, Denkschr, Akad. Wiss. 

Ixxxi. p. 315 (1908). 

Society Is. : Tahiti^ 1 $ , taken at 1000 ft., 15. iv. 25 ; 
Raiatea, 1 ? , sea-level, 26. v. 25 (L. E, C,), 

18. Heyiicospilus samoana^ Kohl, loc. cit* p. 315. 

Soc. Is. : Tahiti, 1 ? in the Mataea Valley, Hitiaa. 
9. vii. 25 {L, E. C.). 

Disti'ibution. Samoa, Tahiti, 

19. Eremotylus moea, sp. n. 

$ . Dull black, covered with longish, shining, brown 
hairs, which are shorter on the mesonotum ; palpi, tibiae, 
and tarsi fulvous-brown, with a lighter brown pubescence. 

Fig. 8. 



Eremotylus inoea, sp. u. 
Fore wing. 


Prons not buccate, very finely irregularly punctate, with 
a small median tubercle a little below the base of the an- 
tennae, from which a longitudinal carina reaches to the ocelli. 
Interocular space at the base of the clypeus three-fourths 
of that on the vertex. Clypeus roundly elevated^ indistinctly 
separated from the frons at the base, nan’owly truncate 
apically, the apical margin produced, depressed, with its 
length two-fifths of that of the clypeus. Mandibles shining, 
horizontal; bidendate, the upper tooth slightly longer. 
Antennse with 55 segments. Mesonotum with fine shallow 
puncturation, Scutellum saddle-shaped, basally carinate 
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•with strong parapsicles. Propodeon exareolated, >ugose ; 
basal area with distinct transverse cai’ina, and minutely 
punctured. Mesopleurse with fine, indistinct, transverse 
striee and dense irregular- puncturation. First and second 
abdominal segments subequal in length ; the petiole (first 
abdominal segment) long and slender, its greatest breadth 
less than one-fifth of its length. Posterior ooxEe with fine 
puncturation. Claws long, the apices longer than the teeth 
of the pecten. Wings slightly infuscate. Radius of fore 
wing slightly unisinuous basally (see fig. 8). Discoidal cell 
not basally acuminate, the pellucid area two-thirds of the 
length of the basal abscissa of the radius. Discoidal nervure 
curved, not geniculate, with fenestra after the middle. 
Upper basal nervure straight. Nervulus antefuscal, with 
fenestra at the base. Nervellus interstitial, broken below 
the middle. 

Marquesas Is. : Hiva-oa, I $ , taken flying at Moea, 
Jan. 1925 {St, George 

20. Diplazon Imtatarius, F. 

Ichneumon hsetatonus, F., Spec. Ins. i. p. 424, no. 26 (1781). 

Marquesas Is.: Fatu-hiva, Hiva-oa, 2 ? $, Jan. 1925 
{St. George Exp.), Society Is.: Tahiti, 1 ?, 16. iii.25 
{L.E.C.). 

Distribution. Europe, Victoria, Hawaii, U.S.A., Chile. 

Recorded as parasitic on the larvse of Syrphtis pinastri. 


XV . — New Sipunculoidea from California. 

By W. K. Fisher, Hopkins Marine Station, California. 

[Plates vr.-vm. j 

Dxm>MOSioMA is generally regarded as characteristic of 
warm seas. It is a matter of interest, therefore, to find two 
large species in the relatively cold water of the California 
coast. D. petroeum hides in fissures of rocks, between tide- 
levels, on a coast almost constantly lashed by surf, where 
the temperature of the ocean ranges from 49° to 57° 
Fahrenheit. D. perimeces lives among eel-grass (Zostera) 
in the sandy mud of an estuary, where the temperature is 
a few degrees higher than that of the neighbouring ocean. 
The creature, which is very long and slender, is found 
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usually in an upright position with the expanded tentacles 
just above the surface. It feeds on minute particles of 
detritus and such of the microflora and fauna as fall into 
its elaborate dendritic trap. The neutral olive or greyish 
brown of the tentacles is nearly the colour of the mud. 
This species has been kept for over a year in the laboratory. 

Dendrostoma petrceum, sp. n. (PL VI. figs. 1, I fit, 1 5, 3 ; 

PL VII. fig. 3 ; PL VIII. figs 1, la.) 

Size large ; length upward of 120 mm., exclusive of 
tentacles ; body elongate pear-shaped, the greatest width at 
about posterior third ; in specimens carefully killed, with 
introvert extended, the greatest width equals about one- 
fifth to one-sixth the total length (occasionally slenderer). 
Introvert cylindrical j anterior third a reddish brown, glossy 
collar marked by fine circular creases ; at posterior border 
of this collar is a strong sphincter, sometimes indicated by 
a constriction and a narrow purplish zone in alcoholic 
specimens. Immediately behind this, the middle third of 
introvert (8-12 mm. broad) is occupied by dark brown, well- 
spaced prominent hooks, directed posteriorly, their bases 
varying from 0'19 toO'25 mm. in diameter (PL VI. figs, 1 a, 
1 6). Basal third of introvert smooth, not divided into 
rectangular blocks as in alutaceum. Surface of trunk 
superficially smooth (not marked by transverse furrows), 
very finely and evenly peppered with minute brown spots of 
two or three sizes, which in some specimens, at least, are tiny 
eminences. These extend forward as far as the anterior 
border of the zone of hooks, but on the introvert are usually 
colourless. 

Tentacles highly dendritic. Four food-grooves lead out- 
ward from the mouth to as many groups of tentacles ; each 
group consists of usually two main stems, between which a 
shorter branch sometimes assumes the proportions of a major 
division. The grooves follow the branches to the smallest 
finger-like divisions. The tentacles do not give off secondary 
dendritic branches near the base as in perimeces. Instead, 
the thin mobile margin of the groove, below the main 
branches, is produced at intervals into a few slender 
processes (PL VIL fig, 2). 

Colour in life*, ground-colour pale huffy, suffused with 
pale sepia, or warm sepia, some examples dark at posterior 
end ; collar pale Hays maroon, madder-brown, or liver- 
brown (Ridgway, plates 13 & 14). Main stem of tentacles 
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same, branchlets and tips pale yellow, sometimes mottled 
with madder- or liver-brown. In alcohol paler, the sphincter 
(anterior to zone of hooks) becoming bluish or purplish. 

The longitudinal muscles of body-wall form a continuous 
layer; circular muscles also form a continuous layer ; 
coelomic surface of body-wall with a satiny lustre. 

The two large ventral retractors have their origins in wide 
straight attachments at middle of posterior third of body, 
the inner border of the muscle arising close to the nerve- 
cord. The pair of nephridia are very long and are attached 
to body-wall slightly behind the anus. They may reach the 
posterior end of body. A spindle muscle is inserted in 
the body- wall immediately behind the anus ; muscle-strands, 
from oesophagus and intestine (as shown in PL VI. fig. 1), 
reach bodj-wall at a considerable distance anterior to origin 
of retractor muscles. A horizontal mesentery attaches the 
oesophagus to inner surface of anterior part of retractor 
muscles. The posterior border of this mesentery is anterior 
to the profusely branching end of the Polian canal. 

The Polian canal (PL VIII. fig. 1 a) passes along the 
dorsal surface of the oesophagus and gives off lateroventrally 
numerous anastomosing branches, which form a network 
enclosing the oesophagus and becoming more complex 
posteriorly. For a short distance at the posterior end of 
this net numerous long, blind, often spiral, tubules are 
given off from the main dorsal canal and also from the net-^ 
work of vessels. Some of these branch several times near 
the base. They form a complex tangle around the intestinal 
coil, nephridia, and retractors. 

The cerebral ganglion as seen from above is broadly 
elliptical in contour. In one specimen an eye-spot can be 
seen on either side of the cerebral mass. 

Ik/pe.—Will be deposited in U.S. National Museum ; 
paratype will be deposited in the British Museum (Natural 
History). 

Type~locality . — Point Pinos, Monterey Bay, California, 
between tides, in clefts of granite rocks. 

Dendrostoma perimeces, sp. n. 

(PL VI. figs. 3, Sfl ; PL VII. fig. 1 ; PL VIII. figs. 2, 2<x.) 

Size large; length upward of 260 mm.; body very 
slender, cylindrical, tapering very gradually from the 
touuded or bluntly-pointed posterior end toward the 
aiitemi ; greatest width of fully extended specimens one- 
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twelfth to one-twenty-fifth total length, usually nearer one- 
twentieth. Introvert cylindrical, its length about one-sixth 
to one-seventh total length; anterior fifth of introvert a 
glossy brown collar, marked by fine circular creases. This 
collar is followed by a smooth whitish zone not quite so 
broad (region of sphincter). Back of this the skin is pale 
sepia and thickly peppered with tiny dark brown papillse 
provided with a terminal pore (PI. VL fig. Sa), On the 
introvert these papillse are longer than tliick, but on the 
trunk are replaced by minute, low, brown protuberances 
which give the skin a faintly rough feeling. There are no 
hooks anywhere on the body. 

Tentacles six (Pi. VII. fig. 1), highly dendritic, branching 
down to the base, whereas in pet r mum the main tentacles do 
not have small branches near the base. 

Colour in life light dull sepia (pale greyish brown), darkest 
on introvert ; anterior collar of introvert brown, sometimes 
slightly ruddy ; tentacles pale olive-green or brown, some- 
times whitish on sides opposite grooves. 

The longitudinal muscles of the body-wall form a con- 
tinuous layer, but at rather wide intervals very thin, narrow, 
oblique bands of muscle are present between the longitudinal 
and circular layers (PL VIIL fig. 2, D). Circular muscles 
also form a continuous layer ; coelomic surface of body-wall 
with a satiny lustre. 

The two large retractors are very long and have their 
origin at beginning of posterior fifth of body; line of 
attachment concave, the mesial end close to nerve-cord.. 
The pair of nephridia are long, and are attached to the 
body-wall slightly behind the anus. A spindle muscle is 
inserted in the body-wall immediately behind the anus and 
to this (as well as to one another) are bound with short 
strands the many loops of the intestine. The oesophagus is 
slender and the anterior portion, as in petrmum^ is held by 
a horizontal mesentery between the retractor muscles. The 
coil of the intestine is very long, reaching well toward end 
of body. 

The Polian canal passes along the dorsal surface of the 
oesophagus and gives off, on either side, a collateral small 
vessel which forms a series of loops, and only at the posterior 
end embraces the oesophagus with a few meshes (PL VI 11. 
fig. 2 a), Prom either side of the posterior end of the 
Polian canal a few (six to eight in all) very long blind tubules 
are given off at short iiTegular intervals. These are evi- 
dently capable of being extended to end of body. They are 
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distinctly fewer in number than iii petrtBwn, The cerebral 
ganglion, as seen from above, is elliptical, with a deep notch 
on the anterior border. This notch is not evident in 
petrcBUin, On either side of the brain is a tiny eye-spot. 

Type, — Will be deposited in U.S. National Museum; 
paratype will be deposited in the British Museum (Natural 
History). 

Type-locality, — Elkhorn Slough, Monterey Bay, Cali- 
fornia. In sandy mud, among Zostera. 


EXPLANATION OF THE PLATES. 

Reference letters. 

A. Amis. 

B. Cerebral ganglia. 

I). Oblique muscles of body-wall. 

G. Coil of intestine. 

I. Introvert; just above letter is position of nucbal sphincter. 

M. Horizontal mesentery of oesophagus. 

N, Nephridia. 

O. CEsophagus. 

P, Polian canal along dorsum of oesophagus. 

P. Eetractors of introvert. 

S. Spindle muscle. 

T. Polian blind tubules. 


PX.ATB VI. 

Big, 1* BendTostoma petTeemn\ a large rather robust specimen from life, 
dorsolateral aspect, natural size. \a. Same; skin horn intro- 
vert showing hooks, x 2d. 1 h. Same ; a hook, x 50. 

Big, 2. petrmum ; lateral view of preserved specimen, 

showing characteristic curvature of body, x 1. 

Big, 3. JDendrositt/ina perimeces; lateral view of preserved specimen, X 

Za. Skin from introvert just anterior to anus, showing the 
brown papillae, x 65. 

^ ^ Plate VH. 

Big, 1, Bendrostoma jierimeces\ head of a specimen drawn from life, X 5. 
This shows the food grooves leading to mouth, the smooth 
brown collar, the whitish sphincter zone, and behind this the 
anterior part of papillae zone. 

Big, 2. Bendrostoma petrcBumx view looking down upon the mouth, 
showing the base of the four groups of tentacles, the grooves 
leading to mouth, and the sen'ate border of grooves j alcoholic 
specimen, x 5. 


Plate YIH. 

Big, 1. Bendrostoma petreeum ; dissection, seen from above. The Polian 
canal is in solid black ; nerve-cord in middle of ventral surface ; 
at O three strands bind oesophagus to body-wall, and on 
opposite side a dmilar strand anchors the rectum (apparently 
ai^nt from pertmecea), Not all of the tubules from Polian 
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caual can be indicated, la. Side view of oesophagus of 
D. petrcBiim^ enlarged, to show network of vessels fi’oni Polian 
canal, P. At lower end of figure, the origin of the tubules of 
one side only is shown, 

Fifj. 2. Dendrostoma perimeces] dissection seen from above. The 
retractors are spread anteriorly to show the horizontal 
mesentery holding the oesophagus (ibr), while the Polian canal 
along dorsal surface of oesophagus is in solid black; for 
clearness, only four of the tubules ai*e shown. The oblique dotted 
lines (such as D) indicate position of the delicate bands of 
muscle referred to in text. 2 a. Side view of oesophagus of 
D. perimeces f enl^T^edf to show simpler Polian canal system. 
The full number of tubules is shown. 

Pacific Grove, California. 


XVI . — A neic Echiuroid Worm froiii California. By W. K, 

Fisher and G, E. MacGinitie, Hopkins Marine Station, 

California. 

[Plate IX.] 

A LARGE echiuroid, resembling Urechis chilensis and having 
unusual habits and commensals, lives in the mud of inlets 
and bays along the coast of California. It has been taken 
from Monterey Bay (especially from tributary mud-bottomed 
estuaries) and from Moro Bay, San Luis Obispo county. 
Eeports indicate that it is present in parts of San Francisco 
Bay. 

The new species is rather plentiful in a slough, about 
twenty miles north of the city of Monterey, where the 
junior author has made numerous observations of mud- 
dwelling creatures. The behaviour of Urechis will be 
treated in a paper to follow. 

The two other known species of Urechis have been 
described in detail : Urechis zmicinctus (Drasche) of Japan, 
by Alice Embleton *, and U. chilensis (Muller), by Philipp 
Seitz f. Urechis caupo J is evidently more closely related to 
chilensis than to unicinctus. It differs from the latter in having 
three (instead of two) paii’S of segmental organs and a thin- 
walled hind gut. Embleton states that the hind gut (rectum) 
is a straight, wide, thick- walled tube.^^ Urechis is an iso- 
lated genus, pi’obably very ancient, and obviously not closely 

* Trans. Linn. Soc. Lend. (2) vol. viii. pt. 3, pp. 77-97, pis. vii. -x. 

t Zoolog. Jabrbueber, Abth, Anat. vol, xxlv. pp. 323-356, pis. xxix.- 
xxxi. (1907). 

f Caupo, an inn-keeper, from the variety of commensals inhabiting 
the tunnels in which Urechis lives. 
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related to Echiurus. The systematic position of tlie new 
species may be indicated as follows : — 

Family Urechidse^, nov. 

Differing from tlie Echinridse in lacking entirely a system 
of blood-vessels, the red blood-corpuscles, instead, floating 
in the coelomic fluid ; respiration by means of the hind gut 
and a muscular cloaca. 

Genus Urechis, Seitz. 

Echiurus^ authors. 

Urechis, Seitz, ZooL Jahrb. Abfch. Anat. vol. xxiv. p. 852 (1007). 

Type, Ecfviurus chilensis^ Muller. 

Cylindrical, or sausage-shaped, echiuroids with a muscular, 
rugose, body-wall; proboscis not deciduous, short, resembling 
a scoop-shaped upper lip; inner layer of body-muscles in 
circular fascicles; the two anterior setse close behind the 
mouth ; one ring of anal bristles, interrupted ventrally ; a 
zone of compound girdle-glands in the region of the posterior 
segmental organs ; two or three pairs of segmental organs, 
functioning asreceptacles of mature germ-cells, each provided 
with two long spiral extensions of the lips of the coelomic 
aperture ; alimentary canal long, convoluted, a spacious 
hind gut functioning as a respiratory organ in connection 
with a muscular hole thurian- like cloaca ; two anal or 
nephridial vesicles (their surface provided with numerous 
ciliated funnels on short stems) opening into ventral part 
of cloaca. 

Urechis caupo^ sp, n. 

Diagnosis , — Differing from U, chilerisis (Muller) in the 
following particularis : anterior bristles with tapered pointed 
tip ; lining of mouth-cavity and pharynx thrown into con- 
tinuous, prominent, longitudinal folds which do not become 
zigzag, but at beginning of msophagus pass abruptly to finer, 
rugose, transverse folds ; hind gut, or large intestine, with 
thin translucent wall, sharply differentiated from thicker 
wall of the mid-gut ; cloaca, into which hind gut passes, 
about twice as large as in chilensis. 

Description , — Seitz (1907) has given a detailed account 
of the anatomy and histology of Urechis chilensis. In the 
present preliminary account it is not intended to go into 
detail, since the two species are quite similar in topographic 

* The derivation of tJrechU seems to be that of m imperfect anagram 
of ^hiurm — scarcely evpd+cxis (adder). 
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morpliology* The figures are from specimens carefully 
hardened after ansesthetization. 

U, caupo is cylindrical, roughly cigar-shaped, the posterior 
end rounded, the anterior end narrower and terminating in 
a short prestomial proboscis. This can be folded into a 
tube, the lining of which, continuous with that of month- 
cavity, is thrown into longitudinal folds. 

The species reaches a large size, as apparently also does 
chilensis'^. Our largest specimen wlien fully relaxed in 
ansesthesia was 19*5 inches (545 mm.) long, but after 
preservation measures about 15 inches (375 mm.) in length 
by 1*4 inches (35 mm.) in diameter. Another is 300 by 
50 mm. These animals were undoubtedly very old. Average 
specimeuws are 150 to ISO mm. long. 

In large specimens the two anterior, terminally curved, 
sharp setae are situated 3 to 5 mm. back of the groove 
leading into mouth and about the same distance apart. 
They are metallic yellow, often brownish at tip, 8*5 to 
10*5 mm. long. The flattened, curved, exserted portion is 
sharper than in chilensis and is directed backwards. Inside 
the body a shorter substitute seta lies close beside the 
functional one, as is the case with the anal bristles. The 
latter, ten or eleven in number, are slightly curved, slender, 
sharp, and the dorsal are longer (8*5 mm.) than the ventral 
(7*3 mm.). The dorsal are the only ones used to any extent 
in cleaning out the burrow. When digging, the posterior 
end of the body is bent sharply forward, underneath, so that 
the ventral setse touch the ventral surface of the worm, while 
the strongly exserted dorsal bristles scrape the soil backward 
as the body is again straightened. This habit helps to 
explain the absence of a mid-ventral bristle, there being a 
broader gap at that point. Such a bristle vould be useless, 
and would tend to cut the ventral surface of the worm. The 
anus is eccentric to the circle of setae, being nearer the 
ventral side (centre of anus 6 or 6*5 mm. from dorsal 
bristles and 4 or 4*5 mm. from the ventral). All the bristles 
show conspicuous cross-banding. 

The surface of the body is traversed by fine irregular 
channels giving a rugose appearance, which is most pro- 
nounced in the head region antex'ior to the zone of slime- 
glands. 

The latter, a sort of clitelium, is usually distinguishable 
by the circular trend of its fine furrows, its anterior border 

* Fide Shipley, ‘Zoological Besults’ (Willey), pfc. 3, p. 342 (1899). 
Record of specimen of F, farchner^ Baird, IG inches long. 

Ann. (& Matj, JS, Hist. Ser. 10. VoL i. 14 
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coincides roughly with the second pair of segmental organs, 
while the posterior border is spaced behind the third pair a 
distance about equal to interval between the second and third 
pairs. This zone contains the compound girdle glands 
described by Seitz. The function of these will be described 
in a subsequent paper. 

The spacious coelom is filled with bright red blood, the 
pigment being lodged in subcircular cells, about *025 mm. 
in diameter, which readily distort when crowded. There are 
also very numerous amoeboid cells which wheu aggregated 
are yellow in colour. 

Tlie alimentary canal resembles that of cJiiknsis, but the 
hind gut, which is an^^org^an of respiration, seems to have a 
thinner wall, since it is translucent even in preserved speci- 
mens. It is capable of eveu greater distension than sho.wn 
in fig. 1. Seitz states, for chilensis^ that in strength of wall- 
and muscle-layers the hiud gut corresponds to the mid-gut. 
Where the mid-gut of caupo enters the hind gut there is 
a sharp demarcation of the thicker lining of the former. 
Furthermore, the hind gut shows the beginning of a slight 
anterior diverticulum. 

The cloacal cavity of mupo is much larger than in chilensis^ 
but consists of the same two parts, the posterior having 
prominent longitudinal folds of the mucous membrane. Its 
great similarity to the cloaca of a holothurian is undoubtedly 
due to its similar role in respiration. The two large nephri- 
dial vesicles which empty iuto the ventral part of the posterior 
chamber naturally recall the respiratory trees of holotburians. 
Urechis^ however, pumps water into the large intestine, and 
not, so far as known, iuto the nephridia, Numerous ciliated 
funnels over the surface of the latter are easily demonstrated. 

There is little valid distinction macroscopically between a 
buccal cavity and the pharynx. The latter is characteznzed 
by having its lining thrown into prominent longitudinal 
folds (PL IX. fig. 2), which really begin on the" proboscis and 
ran fairly straight to the oesophagus, where the structure of 
the lining changes abruptly into rugose, close, transverse 
ridges. The rugosities or papillse show a somewhat quadrate 
outline. The posterior end of the pharynx coincides with 
the posterior limit of the two ventral mesenteries. Seitz 
states that in chilensis the pharynx, in contrast to the mouth- 
cavity, is provided with folds running zigzag and separated 
by deep sulci. For a stretch of about 5 mm, from the 
buccal cavity these run lengthwise, then across, and become 
somewhat weaker posteriorly. The same picture holds true 
for the aiiteHor part of the oesophagus. 
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The fresh colours of the viscera in an anaesthetized 
specimen are : fore gut, pale flesh, or skin-colour ; anterior 
third of raid-gut pale grej-green mottled with brown ; middle 
thiid mottled yellow and dull grey-green ; posterior third 
pale grey-green (pale jade-colour) ; accessory intestine, or 
siphon, pale jade-colour; hind gut or lung translucent 
raw sienna. 

The figure shows sufficiently the position of the three 
pairs of segmental vesicles, with their extraordinary, long, 
coiled, ciliated lips, whose function is to collect germ-celis 
from the coelomic cavity. These vesicles become greatly 
distended with eggs. In one specimen examined the pos- 
terior tubes were 150 mm. long and 10 mm. in diameter, 
reaching two-thirds the total length of the animal. We have 
at this writing (September) a large male under observation 
m which the whitish tubes cau be seen through the body- 
wall to extend fully two-thirds of the length of the body. 
Position of gonad unknown. 

Eggs are mature in the latter part of the summer. They 
are extraordinarily clear, about 0T8 mm. in diameter, with 
a large nucleus containing a nucleolus which is 0*01 6 mm. 
ill diameter. 

Colour in life pale pinkish grey, or skin-colour. In alcohol, 
yellowish or brownish-grey. 

Type. — In U.S. National Museum. Paratype will be 
deposited in the British Museum (Natural History). 

Type-locality. — Elkhorn Slough, Monterey Bay, California. 

EXPLANATION OF PLATE IX. 
liefer ence letters, 

AS, Anterior setse; tlie accessoi-y seta is shown at the side; muscles 
have not been drawn. 

A V. Nephridial or anal vesicles. 

Cl, C2. Crop 1 and 2 of Seitz, subtended by muscular bands Ml and 
M2. 

CZ. Cloaca, the posterior portion lined with heavy longitudinal ridges; 
arrows mark apertures of nephridial vesicles. 

G. The gizzard Muskelkropf ”), a portion of the fore gut lying between 
Cl and C2f characterized by thick muscular walls and circular 
muscular ridges and constrictions, 

KG, Hind gut or respiratory organ. 

M 1, M 2. Muscular bands Muskelband ") of crops 1 and 2. 

JSf. Nerve-cord. 

O. (Esophagus ; the anterior limit is marked by an arrow. 

P. Pharynx. 

FM. Ventral mesenteiies of pharynx. 

PS. Posterior or anal setae. 

S. Siphon or accessory intestine C^Nebendarm ’'). 

^1, Beginning of siphon at beginning of mid-gut. 


14 ^ 
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End of siphon in posterior part of mid-gut. 

SO. Searmental organa, filled with germ-cells. 

1-13. These figTires are in sequence along the mid-gut and are hitended 
to aid m following the course j 13 is near tiie junction of mid-gut 
and hmd gut. 

Fig. 1. Dissection of Urechis caiipo, from above. The principal mesen- 
terial hands, which anchor the intestine to hody-wall, are shown 
but not lettered. The coelomic apertures of the segmental 
. organs are recognizable by the conspicuous coiled lips. The 
arrow indicates point where pharynx becomes oesophagus. The 
figures in sequence on the mid-gut are intended to aid in 
following the convolutions ; 1 is at the beginning and 13 near 
the end. Beyond 13 the slight diverticulum of the hind gut is 
indicated. 

Fig. 2. Pharynx slit open along ventral side to show the straight longi- 
tudinal folds of lining, continuous with those of the proboscis. 
The arrow indicates posterior limit of pharynx; below the 
arrow is showm characteristic lining of oesophagus ; on either 
side are the dorsal mesenteries. 

Fig, 3, Ventral surface of proboscis and anterior end of body. 

Fig. 4. Posterior end of body showing eccentric anus and circle of setee ; 
-f* marks and mid-venti*al line. 

Fig, 5. Two views of the anterior setse. The line indicates 1 mm. 

Fig. 6. An anal seta, same scale as fig. 5 with, below, a tip enlarged. 

Pacific Grove, California. 


XYII . — The Natural History of an Echiuroid Worm. By 
VP. K. Fisher and G. E. MacGinitie, Hopkins Marine 
Station, California. 

[Plate X.j 

The following account concerns tke behaviour and environ- 
ment of a large echiuroid, Urechis caupo^. This archaic 
creature dwells in the sandy mud of shallow bays and inlets 
of the California coast. It is one of three species consti- 
tuting a genus sharply differentiated from the well-known 
Bchiurus by very definite characters : a short proboscis, an 
extraordinary hind gut adapted for respiration, and a coelom 
crowded with large red blood-corpuscles, the blood-vascular 
system having disappeared. 

Urechis is of special interest for its unique habit of 
spinning a tubular transparent net of marvellous efficiency, 
which allows water to flow through, but which intercepts 

♦ Ksher md MacGinitie, A new Echiuroid Worm from California,” 
Ann, Mag. Hat Hist. ssr. 10, vol. i. p. 199. 
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organisms and particles one micron in diameter. At a time 
probably so remote that mankind would hare seemed a most 
improbable future experiment in adaptation, Urechis antici- 
pated one of our modern plankton methods — \ amely, that of 
pumping sea-water through fine screens for the collection of 
nannoplankton. Furthermore, Urechis eliminates waste by 
devouring its net along with the catch. Such morsels as are 
too large for its fastidious gullet are cast out and fall to the 
necessities of its heterogeneous guests. Whence we likened 
the worm to a fat innkeeper (caupo). 

Most of these obseiwations were made from worms living 
in artificial burrows constructed of glass tubesj as well as in 
narrow glass-sided boxes filled with mud. We kept both 
tubes and “limoria” in ordinary aquaria fed by the salt- 
water system of the Station, As Urechis pays no attention 
to light, housekeeping operations were carried on during 
the day, as well as at night. Field-studies were made at a 
shallow estuary, tributary to Monterey Bay, where the watei’, 
although slightly warmer than that of the ocean (which here 
varies from 49° to 57® Fahrenheit), has practically the same 
salinity, there being usually a free interchange with each 
tide. In this inlet dwell a considerable variety of bivalves, 
some of which are much sought for food. There are two 
very interesting decapods, Callianassa and Upogebia, which, 
like Urechis, construct tunnels in the mud and conduct a 
more or less permanent menage. The mud teems with 
annelids such as Lzmibrinereis, and there are literally acres 
which have a greenish tinge from the tentacles of Phoro- 
nopsis harmeri, Zostera grows in permanent patches and 
supports a characteristic association of animals. At favour- 
able times wide expanses support a growth of green Entero- 
which, either fresh or decayed, is an important food- 
element, since the bulk of animal-life consists of detritus- 
feeders. 

At low water broad areas are left hare, but Urechis usually 
drills its home where the entrances are not uncovered by the 
tide. A few places have been found where they are exposed 
at lowest tide. 

The tunnel, never carried very deep, has two entrances 
and is in the form of a widely expanded U, of which the 
uprights are nearly perpendicular and the bottom horizontal. 
The apertures are small, being about one-third the diameter 
of the tunnel itself. Around one of the openings there is 
a considerable quantity of castings. The greatest distance 
between entrances measured 38 inches, the shortest 10 inches. 
Twenty-seven was the average for many measurements. 
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The distance apart of the two entrances depends upon the 
size of the animal, but not proportionately so, for small 
specimens have more extensive burrows for their size than 
larger ones. The largest specimen obtained was 19*5 inches 
long when relaxed in anaesthesia, and the smallest one inch. 

The burrows have a permanent aspect, and none of those 
continually observed was found changed, except that occa- 
sionally one had a new entrance. The animals grow very 
slowly, so that enlargements need be made only at infrequent 
intervals, and then only by widening the XJ and extending 
one of the entrances. 

Locomotion . — An Urechis can move along a smooth surface 
in much the same manner as an earthworm. It elongates 
the anterior part of the body, and then forces forward the 
viscera and the water contained in the respiratory gut by 
contracting the posterior region and relaxing the anterior. 
When most of the body-weight is in the anterior end the 
posterior portion is drawn up. These movements are re- 
peated as the animal proceeds. Its method of locomotion 
within the burrow is quite similar, except that the animal 
has the added advantage of being able to wedge the anterior 
portion against the sides of the burrow. Its rapidity of 
locomotion approximates that of an earthworm. It" can 
move considerably faster when in the burrow than when out 
of it, and it can move backward nearly as fast as forward. 

Digguig.—\Yhen digging the Urechis forces its proboscis 
ahead into the mud and works out a hole. When this is 
sufficiently long and wide the body is drawn ahead by ex- 
panding the anterior end for anchorage and then drawing up 
the remainder of the body. This process is continued until 
the worm completes a U-shaped tunnel open to the surface 
at both ends, so that a supply of fresh water may be pumped 
through the tube by peristaltic movements of the body. 

The^ bore must now be enlarged to accommodate the 
activities of the owner. Material from the sides of the 
tunnel is scraped loose by the anterior hooks or setie, worked 
backward with the anal setae, and finally blown out the 
“back door^^ by a blast of accumulated respiration- water 
from the hind gut. To loosen sand from the sides of the 
bniTOw the oral setm are protruded, then pulled backward 
through the soil. This digging is done on all sides of the 
burrow, as the animal can rotate its body at will. The setm 
are ^ed occasionally and renewed. 

The use of the anal sete is highly characteristic, and was 
observed. The anal setee, of which there are ten 
or eleven, form a ring a short distance from the anus. The 
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sharp retractile bristles curve forward. The mid-ventral 
seta is lacking, and the pair on either side are distinctly 
shorter than the four or five dorsal setae. When a certain 
amount of loosened debris accumulates from the activities of 
the anterior bristles, Urechis crawls over it and forces it back- 
ward in one of two wa^^s : either by blowing the sand along 
with anal-water jets, augmented by the vigorous ventilating 
stream of the tube, or by turning under the posterior end of 
the body and then vigorously straightening it. The loosened 
materia] is pushed along the tunnel, whereupon the anal jet 
and ventilation current propel the finer detritus still further. 
The animal backs up and repeats the process. When the 
posterior end is folded under the dorsal setse are strongly 
everted, and their forward curvature favours efficient scraping. 
The ventral setae (now dorsal in position) are against the 
ventral body- wall and do not function. A reason for the 
smaller ventral setae (and the absence of the mid-ventral 
seta) is now apparent, if we have faith in the efficacy of use 
and non-use in determining the relative size of similar 
organs. 

Castings are sometimes ejected from the burrow by this 
flipping of the posterior end of the body (which can be 
admirably imitated with the forefinger), but usually only by 
water currents. Castings are allowed to accumulate, and 
then are ejected in quantity from one entrance. When 
downhill the animal propels the soil along the body 
and then out by backing up the burrow, forcing the sand 
out the last inch or two by water currents. The opening 
then resembles a miniature volcano with fine dark sand 
spouting out and the cloudy water trailing off like smoke 
from the crater. A major convulsion will carry out frag- 
ments of shells 2 or 3 mm. in section. Larger objects are 
avoided or allowed to fall toward the lower part of the 
burrow, where they are buried. Doubling the velocity of 
water increases its carrying efficiency directly as the sixth 
power. The narrowed mouth of the tunnel undoubtedly 
aids in increasing the force of these “volcanic” manifesta- 
tions, and hence their efficiency in removing sizable debris- 

Once an Urechis is settled in a permanent home its daily 
activities consist of respiratory movements, obtaining food, 
cleaning the burrow, and resting. 

Respiratory Movements . — There are two separate move- 
ments concerned with the respiration of Urechis: (1) The 
peristaltic movements along the body which pump fresh 
water into the tunuel and move that within the respiratory 
chamber of the intestine ; (2) the inhalations and exhala- 



208 Messrs. W. K. Fisher and Gr. E. MacGinitie oyi 

tions, tlirough the anus, for whicli the muscular cloacal 
chamber, resembling that of a holothuriau, supplies the 
chief motive power. 

The inhalations are from one to upward of thirty in suc- 
cession (without an exhalation). Exhalation is usually a 
single discharge, although infrequently a rest may occur 
during a period of exhalation. The rate of breathing is not 
uniform. For instance, two inspirations covering twenty- 
five seconds were followed by an expiration period of ten 
seconds, while in another instance seven inspirations 
occupied twenty-five seconds, the expirations ten ; twenty- 
four inspirations occupied seventy seconds, the single 
expirations fifty ; thirty inspirations occupied ninety seconds, 
the expirations only twenty-five. Inspirations fewer than 
twelve predominate in a total of eleven cycles timed. These 
times were taken on a specimen lying in a pan of water. In 
its natural environment Urechis breathes more slowly, hut 
with the same irregularity. 

The peristaltic movements of the body which serve to 
propel water through the tube are even more erratic. The 
wave, which expands the body to fill the burrow, begins at 
the base of the proboscis and passes along the body at varying 
rates for different waves, or even the same w^ave iu different 
parts of the body. As the wave arrives at the posterior 
portion of the body a new one begins at the anterior end. 
Urechis is normally always in control of the water, and 
senses anything which may attempt to pass through the 
burrows 

Food-getting ^ — The unique method employed by Urechis 
to gather nourishment is undot\btedly generic, and furnishes 
a striking example of the co-ordination of adaptive structure 
and behaviour. 

A short distance back of the oral setse is a ratlier narrow 
zone of compound mucus-glands, which form a sort of 
clitellum very faintly differentiated externally by the ring- 
hke arrangement of the low rugosities of the skin. These 
glands are probably specializations of the simpler and more 
numerous multicellular flask-form mucus-glands of the 
integument. The girdle-glands, as they have been called, 
secrete a fairly long transparent mucus tube or funnel, whose 
upper open end is fastened near the mouth of the burrow', 
while the lower remains attached to the clitellum. This 
strains, from the ventilating or respiratory currents all 
minute particles as the water flows through, and wheu suffi- 
ciently loaded the tube is swallowed. The process is repeated 
as long as the animal feeds. Urechis readily adopts a glass 
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substitute for its normal burrow^ so that feeding reactions 
can be closely followed. 

Just before starting a tube the body is constricted at tbe 
cUtellum. This region is then expanded until it presses 
firmly against the sides of the burrow (usually near the 
month, but sometimes in the horizontal portion), with which 
it remains in contact for about two seconds. During the 
spinning process, which occupies only a few minutes, the 
constricted portion of the body anterior to the clitelluni 
(whence the slime is issuing) undergoes a curious spiral 
])eristalsis (PL X. fig. 5) easily detected by watching the 
nerve-cord which shows through the pink body-wall, whilst 
back of the cUtellum the normal respiratory or pumping 
peristalsis is taking place. 

The tubes vary in length from about 2 to 8 inches without 
apparent reason. As the tube lengthens Urechh hacks 
down the tunnel, and on completion the spiral peristalsis 
anterior to the cUtellum ceases, being replaced by a faint 
normal peristalsis, the main wave starting just back of the 
attachment of slime-tube to the body. These normal venti- 
lating reactions are kept up until the animal, apparently 
sensing the blocking of the water current by the clogging of 
the mucus \nth detritus, slips the tube forward ‘‘over its 
head.” In doing this it deftly catches the hind edge of the 
tube by expanding the proboscis and bending it backward, 
collar-wise, against the inflated nuchal region, until the 
muscular pharynx is able to pick up and suck in a portion 
of the margin (PL X. fig. 7). When diatom culture or 
detritus is introduced with a pipette the slime-tube is soon 
swallowed ; but, if unmolested, Urechis may continue 
pumping for an hour before the tube is clogged. 

Usually hut a few minutes are required for swallowing 
the tube, but the time depends upon length of tube and the 
amount of detritus intercepted. When the tube has been 
swallowed up to the point of attachment the animal makes a 
movement to release it from the sides of the burrow similar 
to the reaction while digging witli oral setse. 

The food-funnel is porous to liquid, but will intercept the 
smallest particles. Phenol red passed through everywhere, 
but no carmine particles ever do. Under the microscope no 
openings can be detected, but particles approaching a micron 
in diameter are lodged in the mucus. 

When first secreted the tube is perfectly transparent, hut 
as it collects detritus it becomes grey and its outlines are 
easily seen. Peristalsis becomes more energetic as the tube- 
wall fills. 
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When spinning the tube or Iving at its lower end pumping 
water through it Urechis is very sensitive to disturbances. 
If water is injected into the mouth of the tunnel the animal 
immediately ceases movement and remains perfectly still for 
a minute^ then slowly resumes peristalsis. If the disturb- 
ance is too great it will drop out of the tube aud retreat 
towards the centre of the burrow^ returning later to eat the 
slime-tube. While it is lying at the end of a completed 
slime-tube any slight disturbance, such as the introduction 
of a little mud or fresh clam meat, will cause Urechis at 
once to pass the tube forward and begin swallowing. iNo 
large particles are ingested. They are rejected as the tube 
is being swallowed. 



{one outside) ; at a, JELai'motJioe lies in wait to feed on tube when 
it shall be swallowed ; c, Scleroplax ; Clevelandia creating dis- 
turbance ; e, eruption of mud cloud (from d) on ventilating current ; 
castings around exit 

Cleaning the Burrow, — House-cleaning consists of re- 
moving castings and large particles di’opped from the slime- 
tube as it is being swallowed. The mechanics have already 
been described under Digging. 

Rest Periods . — After a more or less prolonged period of 
feeding Urechis retires to the horizontal portion of its burrow 
and assumes a characteristic resting attitude (teKt-fig. 1). 
The proboscis is shortened, and the body is everywhere 
pressed tightly against the burrow. The anal setse are pro- 
truded and form a bristling ring round the anus. 



an Echiuroid Worm, 


211 


The resting periods are of two sorts : (1) intermittent 
periods of from 4*5 to 8*5 minutes separated by about 
1*5 minute intervals, during which water is expelled from 
the respiratory chamber and a new supply taken. (2) A 
continuous rest of an hour or more, during which respiration 
ceases (or at least is so reduced as to be imperceptible) and 
no movement of any sort takes place. During the inter- 
mittent “ naps the proboscis is sometimes moved slightly. 
The animal has never been observed to indulge in a pro- 
tracted rest without first taking at least one or two short 
rests, 

Commemals. — It is obvious that a permanent tubular 
dwelling with two doors and a ventilating current of 
water aviII entice temporary and permanent guests. Three 
commensals regularly lodge with Urechis : a goby {Cleve^ 
landia ios, Jordan & Gilbert), a polynoid annelid {Harmothde 
advento7\ Skogsberg), and a pinnotherid crab [Bcler'oplax 
gi^anulaia^ Eathbun) (PI. X. figs, 1-3). 

For the goby the burrow is a retreat rather than a resi- 
dence^ as the little fish freely forages outside, retuiming when 
alarmed or when the entrance is left exposed by low tide. 
On such occasions from one to five gobies may be taken from 
the upper part of the tunnel. A goby left at the laboratory 
for several weeks in a glass burrow appeared contented. It 
would pass from one end to the other, wriggling past the 
Urechis as if accustomed to doing so. 

Harmothoe and Sclei'oplax are permanent residents. Some- 
times two crabs, a male and a female, are taken from one 
bui’row, but two Harmothoe have never been found in the 
same tunnel. When a disturbance occurs both worm and 
crab rush to and remain in contact with their host. 

Harmothoe^ which ranges in length when alive from one- 
half inch to two inches, usually remains with its dorsal 
plates and iiotopodial setae pressed against Urechis^ and its 
ventral surface in contact with the soil. It moves from 
place to place with its host, making little runs between peri- 
staltic waves, and turns end for end when Urechis does. 
After Urechis spins its mncus-tube Harmothoe may crawl 
forw^ard and lie with its palps almost touching the proboscis. 
As soon as Urechis starts to devour the tube HarmothoS also 
sets to, making absurd little attacks on the yielding material 
with its eversible pharynx. 

The crab usually does not exceed five-sixteenths of an 
inch (8 mm.) across the carapace, and the ventral surface is 
convex. It stands facing the side of burrow, the chelipeds 
turned up in front and the last pair of legs raised behind. 



212 Messrs. W, K. Fisher and G. E. MacGinitie on 

In this posture it can travel sidewise along the tunnel much 
faster than its host. 

Enmity exists between crab and annelid in which the 
latter is under-dog. This feud may account for the close 
association of Harmothoe with Urechis. Both crab and 
annelid interfere with the regular activities of Urechis^ 
especially its feeding and cleaning reactions. A particle of 
clam dropped into the slime-net is immediately sensed by 
both commensals. Their attempts to reach it cause Urechis 
prematurely to swallow the tube when the clam morsel is 
stripped out the open end. It is usually snapped up by 
Harmothoe and swallowed if small exiough ; otherwise 
Scleroplax will snatch it away^ when the annelid must be 
content with what remains after the crab^s appetite is 
satisfied. 

On one occasion the goby seized the clam meat and, after 
several attempts to shake apart and swallow it, apparently 
deliberately carried the fragment to the crab and stood by to 
snatch bits as the meat was torn to pieces. This trait is not 
greatly in advance of a habit of these gobies of gathering in 
numbers around a large crab whilst it is devouring fish or 
clams found on the slough bottom. In similar manner they 
attend on the small shrimp Spirontocaris paludicola aud 
profit largely thereby. 

Enemies . — Urechis probably attains a ripe old age. Five 
specimens of dijBferent size, kept in mud in the laboratory 
for over a year, appear not to have grown. However, as 
their food is principally detritus, and as natural conditions 
are necessary to keep this stirred up in order that any 
quantity may be drawn into the slime-net, laboratory growth- 
tests are not convincing. Yet what might be termed the 
settled habits of the creature, and the scarcity of very small 
specimens, point strougly toward longevity. The only 
animal known to prey upon them is the sting-ray {Mijliolatus 
californicus\ which can dig out an occasional Urechis. 

The period of mortality probably comes during the larval 
stage. The small goby (Cleveiandia ios) is extremely 
numerous, darting here and there for any moving particles. 
These fish range from one-half to one aud one-half inches in 
length, and often devour objects so small as to be invisible 
to the observer- On one occasion 400 of these little gobies 
were netted from a hole, three by six feet, left by clam- 
diggers. In addition, the tiny Urechis must run the gauntlet 
of a host of small predaceous crustaceans, annelids, nemer- 
teans, and molluscs which forage on the surface and in the 
upper layers of mud. Once established in a burrow Urechis 
is relatively safe. 
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We are greatly indebted to Dr. Tage Skogsberg, of the 
Hopkins Marine Station, for the preliminary diagnosis of 
the Harmothoe, as follows : — 

Harmothoe adventor^ Skogsberg, sp. n. 

(PL X. fig. 3.) 

Eody depressed ; ratio between length and width, 2*7 to 
3*4 : 1 ; maximum length about 40 mm. Number of somites 
thirty-seven or thirty-eight ; Anus on pygidium. Elytra 
cover body completely, or mid-dorsal region naked; fifteen 
in number; present on somites ii., iv., v., vii. and on alter- 
nate somites to xxiii, inclusive, and then on xxvi., xxix., 
xxxii. ; naked, with moderate number of rounded tubercles 
along edge. Prostomium 1*4 to 1*7 times longer than wide, 
with two small mammilliform anterior processes which 
sometimes are nearly absent. Two pairs of eyes of moderate 
size on posterior half of prostomium. Median tentacle 
about twice as long as lateral tentacles, subequal in length 
to prostomium. Dorsal cirri long. Tentacles, palpi, and 
cirri with minute papillae. Each notopodmm and neuropo- 
dium near middle of body with 50 to 100 bristles, all with 
simple tips and distinct pectination ; notopodia, as well as 
neuropodia, with two kinds of bristles. Some of notopodial 
bristles stronger than neuropodial, with strong tips ; others 
weak, with thread-like tips. Some of neuropodial bristles 
with pectination along distal one-fonrth to one-sixth and 
with strong tips ; others with pectination along distal one- 
half to one-third and with thread-like tips. Each somite 
with dorsal cross-band of pigment. 

Pacific Grove, California. 

EXPLANATION OF PLATE X. 

Fiff. 1. Portion of tunnel of Ureckis caupo showing one position of worm 
while pumping water through its slime-net and characteristic 
stations of commensals; X I; A, Clevelmidia ios, at mouth of 
tube ; B, EarmotTioe adve?itor ; D, Scleroplax granulata. At 
upper point where the tube is interrupted one inch has been 
omitted, at lower point four inches. 

Fig, 2, Sderoplax grmmlataj Bathbun, male, X 3. 

Fig. 3. SarmoHioe aduentor^ Skogsberg, type, X 1. 

Fig. 4. Urechis caupo the slime-tube is in place with the thickening at 
point of attachment to body indicated. The worm is shown in 
characteristic pumping posture ; X 3. 

Fig, 6. Characteristic posture while tube is being secreted; tube just 
begun; entrance indicated by dots; X 1^- 
Fig. 6. Expression of wonn while swallowing slime-tube. 

Fig, 7. Grasping slime-tube at moment of starting to swallow. The 
proboscis is holding the posterior edge of tube while a portion is 
being' sucked in on ventral side. This step occupies about 
three seconds. 
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XVIII. — The British Tomopteridae. By W, Harold Leigh- 
Sharpe^ M.Sc. (Loud.), Lecturer in Zoology, ClicLea 
Polytechnic, Loudon, 

[Plate XL] 

This pelagic family of the order NereidKbrmia of Polycluctc 
worms IS represented in British waters by a single species 
which has a range over the north and tropical Atlantic, 
including the Mediterranean area. This species has passed 
variously as Tomopteris onisciformis and 7\ helgolandica in 
the fauna and lists of the Marine Biological Association, 
Plymouth, but the name Tomopteris (Johnstoiiella) caiharina^ 
Gosse, 1881, appears to have priority, since this species is 
not the same as T. onisciformisy Esclischoltz, 1825. 

It soon became necessary to divide the genus Tomopteris 
into two subgenera. For one subgenus the name Tomo^ 
pteris was retained ; to the other the name Johmtonella was 
given. To the latter subgenus the British species belongs. 

The genus Tomoptm'is may be first of all distinguished 
from the genus Enapteris (the only otlier genus in the 
family) by having : — 

(a) The brain oval (generally in a transverse direction), 
and not pointed anteriorly (PI. XI. fig. 1, £i\). 

(b) Eyes large (PL XI. fig. 1), 

(c) The pharynx stout and long, reaching internally as 

far as the first parapodium (PI. XI. fig. 1, Ph.). 

{d) The rami of the parapodia more or less conical and 
furnished with a “ fin-like ’’ border (PI. XL fig. 2, 
f.m.). 

(e) The second pair of tentacles (cirri) long, but not as 
long as the body (PI. XI. fig. 1, T.). 

The snbgenus Tomopteris has the rosette wanting ; almost 
always both the tail and often the first pair of tentacles arc 
absent. 

The subgenus Johnstonelta has the rosette present (PI. XL 
fig. 2, P.) ; almost always the tail and the first pair of 
tentacles are present, but the crystalline gland is almost 
always absent. 

The specific characters of Johnstoyiella catharina are that 
it has the rosette on the ventral ramus of the first and 
second pairs of parapodia, on the “ fin-borders’’ ; a tail is 
present (PL XI. fig. 3); there is a single chromophilous 
gland’’ (PL XI. fig. 2, ch.or.) on the *^fin” of the 
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ventral ramus of the parapodia, but which has no sharp- 
pointed organ called the “ spur ” in connection with it. 
There are gonads in both rami of the parapodia. 

In common with the whole family^ Johnstonella catharim 
is a pelagic animal, and has been taken in tow-nettings from 
the plankton at Plymouth during most, if not alb months 
of the year. The body is colourless and transparent, but 
some authors have distinguished in the living animal a series 
of red dots along the second cirri and elsewhere, above all, 
along the ventral ganglion chain. It attains, on an average, 
a length of about 16 mm., of which about one-quarter is 
occupied by the tail. The specimens in my possession are 
all from 15-16 mm. The largest specimen on record, 
according to Bush, is one from Heligoland, of 17 mm., of 
wdiich 5 mm. are occupied by the tail. 

The parapodia are long and biramons and up to twenty- 
one pairs in number, of which a quarter are caudal and 
rudimentary, usually six pairs. Each ramus is surrounded 
hy a membrane or fin for use in swimming on the surface. 
None of the parapodia are chsetigerous. Ch< 2 t(B are, in 
fact, absent from the animal except for two pairs at the head 
(or, according to one author, three pairs). These chaetse are 
in the two pairs of tentacles of the so-called prostomium. 
This is unnatural, since no other animal bears chsetse in the 
prostomium. It has therefore been suggested that the pro- 
stomium has disappeared, and that the chsetse are postoral 
and have shifted forwards. 

The so-called is furnished at most with two 

pairs of tentacles or cirri; in this species it is joined to the 
body by a narrow neck, has relatively short horns (PL XI. 
fig. 1, P?\) and a deep frontal incision. 

The brain is oval — i. 6., elliptical in a transverse direction 
with a short major axis — and slightly bilobed. There are 
two large eyes with lenses. The ciliated ridges or epaulettes 
(PL XI. fig. 1, E.) on either side of the prostomium are 
broad and converge posteriorly. Carpenter and Claparede 
stated that two otocysts are present iu the anterior region 
of the brain, but this statement is not confirmed by later 
observers. 

The pharynw is relatively short for the subgenus and half 
bent inwards. There are no jaws. 

The first pair of tentacles or cirri are often wanting. They 
are not present in any of the specimens taken by me at 
Plymouth, or which have come under my examination. 
These consist of six specimens taken by myself at Plymouth 
in May 1912, four and two specimens taken by others at 
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Pljmontli in May 1913 and May 1914 respectively, one 
specimen taken at Plymouth m May 1926 and one in June 
1927; a specimen from Heligoland and another from 
Gibraltar. When present these tentacles are stated to be 
a little less long than the ‘‘horns ” of tlie prostomium^ and 
bear one pair of chsete ventraily (one author sa^s two 
pairs). 

The second pair of tentacles or cirri are very long and 
directed backward^ being about two-thirds of the total 
length of the body. They bear one pair of supporting 
ch^tje (PL XI. fig. 1, T.)* 

The rosette is the name given to an organ said to be 
photogenic. It consists of a crown of yellow globules 
surrounded by a rosette of pyriform cells^ hence its name. 
The position of the rosettes on the rami of the parapodia^ 
or more actually on the fin-membranes^ is taken as a 
specific character. A single rosette appears on the ventral 
ramus of the first two pairs of parapodia. On the other 
parapodia there are two rosettes^ one on the “inner’’ side 
of each fin-membrane in contact with the ramus. According 
to Leuckart and Pagenstechcr the position of the rosette 
is a little variable, at from one-third to two-thirds the length 
of the ramus. The position of the rosettes in my specimens 
is as I have shown in PL XI. fig. 2, R, 

The glands’^ on the fin-membrane are of one kind only — 
namely, the so-called chromophilous. Crystalline glands 
are not present. There is one chromophilous gland to each 
parapodium situated about three-quarters the length of the 
inferior fin. Here there appears to me to be some confusion ; 
as, though I have not had the opportunity of examining 
crystalline glands in other species, which are stated to 
consist of tubules, yet, from illustrations, the chromophilous 
gland of this species resembles what is called the crystalline 
gland and not the chromophilous gland in other species. 
The organ in this species does not appear to me to be of a 
glandular nature at all. Instead of consisting of tubules, in 
my opinion, it consists of curved and elongated spindle- 
shaped cells, each with a central nucleus, paclu'd round one 
another in series resembling the leaf-bases in the “ coats 
of an onion or, more correctly, the scaly bulb of the Turk^s- 
cap lily {LUiwn martagon), exactly recalling the “taste- 
buds^^ of the circumvallate papilLie of the mammalian 
tongue. I suggest that this organ is not a gland hut a 
sense-organ (PL XI. fig. 2, 

Gonads are present in both rami of the parapodia. Since 
all the specimens I have examined and those figured iu 
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papers — e. Eosa (1908)— show eggs, it would seem that 
the number of females greatly preponderates over that of 
the males. 


Eeferences- 

Bush. (1847.) “ Einigea iiber den Toynopt&ins onisciformis.'’^ Arch. f. 

Anat. Physiol, etc. herausg. v. J. Muller, Jahrg. 1847, Berlin. 
Cabpenteb and Cl.4.pab^de. (1862.) Trans. Linn. Soc. Lend, 
vol. xxiii. 

Letickart and Pa g-enstecheb. (1858.) Untersuchungen iiber 
niedere Seethiere.” Arch, f, Anat. Physiol, etc. herausg*. v. 
J. Muller, 1858, Berlin. 

Rosa. (1908.) “ Raccolte Planctoniche fatte dalla R. nave ‘ Liguria.’ ” 
V, — Pai’t I. LaUe pubhlicazioni del R. Instituto di Studi 
Superior! in Firenze, 1908. 

EXPLANATION OF PLATE XI. 

Fiff, 1. Johnstonella catharina. The entire anituai. Pr. = “ horns'’ of 
the prostomium ; F. = epaulettes ; T. = second pair of tentacles ; 
= pharynx ; Pr. = brain. 

Fig, 2. Johistonella catharina, A single parapodium (P.l with r its 
two rami. Or. = ovaries ; fin-membranes ; P.= rosettes; 

c/i.or. =-chromophilous organ. 

Fig, 3. Johistonella catl^rina. Another variety of ‘‘ tail.’^ 


XIX. — Neio or little-known Tipulid^ {Dipterd), — XXXVIII. 
Australasian Species, By Charles P. Alexander, Ph.D., 
F.E.S., Massachusetts Agricultural College, Amherst, 
Massachusetts, U.S.A. 

The species discussed in the present paper are Australian 
members of the tribe Hexatomini, the majority of the 
specimens having been taken in Tasmania by Dr. Andre L. 
Tonnoir. A few of the species were included in collections 
made in Tasmania by Mr. Hardy, in Victoria by Director 
Kershaw of the National Museum and Mr. P. E. Wilson, 
and on Mt. Kosciusco by Dr. Tiliyard. I wish to expi'ess 
my gratitude to all the above-mentioned gentlemen for the 
opportunity of studying this aud abundant additional 
material in the Tipulidse. The Tonnoir collections have 
been returned to Dr. Tonnoir. 

The localities in New South Wales, Victoria, and Tas- 
mania where the Tonnoir collections were made have been 
discussed in an earlier part of this series of papers (Ann. & 
Mag. Nat. Hist. (9) xix. pp. 18-19, 1927), 
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Limmphila recta^ sp. a. 

General coloration dark brown, sparsely pollinose ; 
antennse short; wings with a faint yellow tinge; stigma 
pale ; wing-disk with a spai'se handsome brown pattern ; no 
macrotrichise in cells of wing ; Sci and beyond the fork 
oiRs ; cell il/i present; inner end of cell Ls’/f arcuated; 
male hypopygium with the outer dististyle straight, the apex 
simple, truncate. 

Male, — Length about 8*5 mm. ; wing 9*6 mm. 

Rostrum and palpi brownish black. Antennse short, if 
bent backward not extending far beyond the pronotum, dark 
brown throughout; flagellar segments cylindrical with 
verticils that are equal to or a little longer than the seg- 
ments. Head dark grey, the anterior vertex more yellowish 
with a dusky mark. 

Pronotum dark brown, sparsely pollinose. Mesonotal 
prgescutum dark brown, the interspaces slightly yellowish 
pollinose to leave indications of three slightly indicated 
stripes of the ground-colour; pseudosutural fove^ black, 
lying close to the lateral margins. Pleura brownish grey 
with a short, narrow, darker brown stripe across the an- 
episternum, Hal teres relatively elongate, pale, the knobs 
more yellowish. Legs with the coxae testaceous brown, the 
fore coxae darker ; trochanters brownish yellow ; feinora 
brown, paler at base^ the tips dark brown; tibiae light 
brown, the tips narrowly dark brown; tarsi toward tips 
passing into dark brown; segments of legs rather con- 
spicuously^setiferous, Wings with a faint yellow tinge, the 
costal region faintly infuscated ; stigma pale ; wing-disk 
with a handsome brown pattern, arranged as follows : at 
base of cells and Jf ; origin of 8c ^ ; along cord and 
outer end of cell 1st ; end of Its ; fork of Mx +2 ; ends of 
all longitudinal veins beyond vein Ou^ and anal angle 
seamed with brown ; veins brown, darker in the infuscated 
areas. No macrotrichise in cells of wing. Venation : Sc 
long, both Sci and Scs plaeed beyond the fork of Rs, Sc^ 
near the tip of Sci and exceeding it in length ; dividing 
the paie stigma, about two-thirds and about one-third 
or less of 5 elongate, anguiated at origin ; inner 
ends of ceils i? 5 , and in very oblique alignment, 

the latter being strongly arcuated at inner end; cell m[ 
about equal to its petiole ; m^cu beyond mid-length of cell 
1st about in alignment with the basal deflection of ; 
m shorter than the deflection of ; anterior arculus 
present. 
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nevo or little-lcnown Tipulidse. 

Abdomen dark brown, the basal sternites more brownish 
yellow, exeept at base ; hypopygium dark. Male hypo- 
pygium with the basistyles relatively stout^ the mesal face 
at base with longer setee ; interbasai process blunt at tip. 
Outer dististyle broad, nearly straight, the apex simple, 
truncated ; inner style shorter, setiferous at base. Each 
gonapophysis with two pointed blades. Caudal margin of 
ninth tergite with a very shallow notch. 

Hab, Tasmania. 

Holotype^ Mt. Farrel, February 9, 1923 {A, Tonnoir). 
LimnophUa kershaiai, sp. n. 

General coloration brown; antennae small ; halteres elon- 
gate, pale yellow throughout ; wings with a creamy-yellow 
tinge, in cases sparsely spotted with dark brown, including 
a larger cloud at the outer ends of cells R.^ and JR4, iii still 
other cases the wings more uniformly yellow, the spots 
scarcely indicated. 

Male . — Length about 10-12 mm. ; wing 10*8-12 mm. 

Eostrum and palpi black. Antennae with the basal seg- 
ment dark brown, the second segment yellowish brown ; 
flagellum dark brown, the incisures of the basal segments 
paler; antennae relatively small, if bent backward not 
attaining wing-root ; flagellar segments elongate-cylindrical 
to subfusiform, the verticils a trifle longer than the segments. 
Head dark grey, the anterior vertex relatively narrow ; head 
somewhat narrowed behind. 

Pronotum large, brownish grey. Mesonotal pr^escutum 
light brown, sparsely pollinose, with three vaguely defined 
darker stripes, the median ai^ea in front with a small blackish 
line; tuherculate pits lacking; pseudosutural foveee rela- 
tively inconspicuous and lying close to the margin; scutum 
dark brown ; scutelluin and postnotum light brown, the 
latter with indications of a capillary dark line. Pleura 
brown, the dorso-pleural region somewhat darker brown. 
Halteres elongate, pale yellow throughout. Legs with the 
coxse brownish yellow, the fore and middle coxae more 
infuscated; trochanters brownish yellow, the mesal face 
with a black spot ; remainder of legs long and slender, with 
short inconspicuous setae ; femora brown, the extreme base 
paler, Avith a narrow brownish-black subterminal ring, the 
extreme apex again paler ; tibise brownish yellow, the tips 
narrowly dark brown; basitarsi yellowish brown, the tips 
passing into dark brownish black ; remainder of tarsi black. 
Wings with a creamy-yellow tinge, cells C and Sc faintly 
infumed, their outer ends paler, the usual stigmal region 



220 


Dr. C. P. Alexander on 


oval, Trhite ; a restricted dark brown pattern distributed as 
follows : in base of cell R ; a circular spot at origin of Bs ; 
Sc 2 ; a cloud at proximal end of stigma, in alignment with 
a narrow seam along the cord that is broader anteriorly, 
very restricted at vein M ; outer end of cell 1st ; outer 
ends of cells R 2 and strongly and conspicuously darkened ; 
small brown clouds at fork of and marginal spots on 

veins to 2nd A, the latter large; a small dusky spot 
before mid-length of the mai'gin of cell 2nd A; a vague 
darker cloud along vein Cui; weins brown, darker in the 
infuscated areas. Venation : Sc^ at tip of Sci and exceeding 
the latter in length ; jRg very faint, 122+3 about one-half I 23 , 
both sinuous ; Rs elongate ; inner ends of cells I 24 , R^, and 
1st in oblique alignment, the latter lying more basad ; 
cell Ml one-half longer than its petiole ; m-cu beyond mid- 
length of cell Isi M 2 ; anterior arculus present. 

Abdominal tergites dark brown, the lateral margins 
broadly blackened ; sternites paler ; segments 8 and 9 and 
the hypopygium paler brown. Male hypopygium with the 
basistyles relatively long, the mesal face with numerous 
long conspicuous setae. Outer dististyle blackened, cl avate^ 
a little widened outv^ardly, the tip very weakly and incon- 
spicuously bifid ; a small darkened tubercle near the base of 
the style ; surface of style with delicate erect setae. Inner 
dististyle more fleshy, densely covered with erect setae, 
Gonapophyses appearing as broad, flattened, yellow blades, 
the outer surface and margin weakly spinulose. ^deagus of 
moderate length, spiraled at base. Caudal margin of the 
ninth tergite with a small U-shaped median notch, the lobes 
thus formed suhtruucate at^their tips. 

Hab. Victoria. 

Holotype^ 5 Marysvale> April 1925 ( J. A. Kershaw), in 
the National Museum, Victoria. 

Paraiypes^ 3 c? 9 , Sassafras, Dandenong Range, October 
19-20, 1922 (A, Tonnoir). 

This interesting species is named in honour of Director 
Kershaw, of the National Museum, Victoria, who collected 
the type-specimen and to whom I am greatly indebted for 
many kind favours. The Sassafras paratypes have the wing- 
pattern much paler, almost uniformly pale yellow, with 
the dark spots barely indicated. The femora are paler 
brown to almost yellow, with a relatively narrow darker 
brown suhterminal ring. Despite these differences I must 
regard the flies as being conspecific, at least until additional 
are forthcoming. The female specimen mentioned 
above is in too poor condition to be made the allotype. 
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Limnophila jucunda^ sp. n. 

Belongs to the jucunda group ; general coloration dark 
brown, with a sparse yellow pollen ; anteniise short ; wings 
with a fainfc yellow tinge, handsomely variegated with brown 
spots ; Sc 2 at tip of both lying before the fork of Rs ; 
cell Ml present j no macrotrichise in cells of wings ; male 
hypopygium with the outer margin of the outer dististyle 
spinulose baok from the tip ; interbasal process long and 
sinuous, acute. 

Male. — Length about 5*5 mm. ; wing 7-7*2 mm. 

Female. — Length about 7 mm.; wing 7*3 mm. 

Rostrum and palpi black. Antennae relatively shorty if 
bent backward extending to about mid-distance of the pos- 
terior margin of the pronotum and the wing-root, brownish 
black throughout ; basal flagellar segments cylindrical 
with the lower face bulging, the segments soon becoming 
elongate-cylindrical to fusiform, with long conspicuous ver- 
ticils that exceed the segments in length. Head broad, dark 
brownish grey. 

Pronotum dark brown. Mesonotal prsescutum dark 
yellowish brown, in most cases without distinct markings, 
in others with intermediate dark stripes indicated behind ; 
both pseudosutural fovese and tuberculate pits well defined, 
shiny black, the former placed only a little caudad of the 
level of the latter, lying transversely, elongate ; scutum and 
scutellum brown with a very sparse yellow pollen ; post- 
no turn darker brown than the remainder of the mesonotum. 
Pleura dark brown, the meron obscure yellow. Halteres 
short, pale, the knobs light yellow. Legs with the coxae 
obscure brownish yellow ; trochanters obscure brownish yel- 
low, the inner face at apex darker ; femora obscure yellow, 
with long conspicuous scattered setae ; tibiae brownish 
yellow, the tips narrowly infuscated ; tarsal segments 
brownish yellow, passing into darker brown. Wings with a 
faint yellow tinge, the base and costal region somewhat 
brighter ; a conspicuous brown pattern distributed as 
follows : at A J beyond arculus in ceils R and M ; origin of 
Rs ; tips of and Sc^ ; stigma ; cord and outer end of 
cell Isi ; fork of Mi ^2 > marginal clouds at ends of veins 
Rz,R^-i and the veins beyond Af 2 , that at C^imost extensive; 
veins yellow, darker in the infuscated areas. No macro- 
trichise in cells of wing; on veins relatively sparse, there 
being none on Rs^ -^ 3 + 3+45 Af, Cui, or the Anal veins ex- 
cepting the distal portion of Isf A» Venation ; Sci ending 
about opposite three-fourths the length of Rs^ Sfcg at its tip; 
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Rs angulated at origin ; R^ subcqual to nearly one- 

third i? 2 + 3 ; cells Rj, R 5 , and 1 ^/ M^m transverse alignment; 
cell M 2 elongate, the outer deflection of usually much 
longer than the shorter transverse m ; cell Mi shorter than 
its petiole ; m-cu approximately its own length or more 
beyond the fork of M ; anterior arculus faint to api)arently 
lacking. The allotype female has an adventitious cross- 
vein in cell R 3 of both wings (as in I)icrano 2 )hragma ) ; the 
paratype male from King River has similar adventitious 
cross- veins in cell M of both wings (as in Ephelia). 

Abdomen dark brown, the caudal margin of the third 
tergite vaguely paler ; basal sternites with the caudal 
margins indistinctly obscure yellow. Male hypopygium 
with the basistyles relatively slender; interbasal process a 
long, slender, recurved rod, strongly sinuous to the acute 
apex, the base dilated. Outer dististyle relatively short, 
chitinized, nearly straight, terminating in a small apical 
spine, the outer margin back from the tip with smaller and 
more slender appressed spines that become smaller hasally, 
obsolete at near mid-length of the style ; base of style with 
a few scattered setae ; inner dististyle fleshy, with numerous 
setae, including a gioup of eight to ten elongate bristles 
at the tip. -®deagus and gonapophyses short and incon- 
spicuous. Ninth tergite with the median ai’ea protuberant, 
truncated. Ovipositor with the tergal valves long and 
slender, horn- coloured. 

Hob. Tasmania. 

Holotype^ <J, Hartz Mts., December 10, 1922 {A, Tonnoir'), 

Allotype^ ? , Strahan, February 1924 {G. H, Hardy) ^ in 
the University of Queensland Collection. 

Paratypes^ 1 ^ , King River, February 4, 1923 {A,Tonnoir) ; 
1 5 Strahan, February 6 , 1923 {A. Tonnoir), 

Limnophiia jucunda varies considerably in the venation 
and relative extent of the dark pattern of the wings. I 
think it is highly probable that more than a single species 
may he involved in this complex and that the specimens 
with extra cross-veins in the wings may represent valid 
species. More material will be needed before this can be 
decided. 

Limnophiia subjucunda, sp. n. 

Belongs to the jucunda group ; antennae short ; praescutal 
stripes indicated behind ; wings with a creamy ground- 
colour, heavily patterned with brown, this including a large 
area in cell M before mid-length and conspicuous marginal 
spots at the ends, of the longitudinal veins. 
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new or little-known Tipulidf^. 

Male> — Length about 6 mm. ; wing 7’2-7‘3 mm. 

Rostrum and palpi brown. Antenuee short, if bent back- 
ward not surpassing the pronotum ; dark brown, the scapal 
segments weakly pruinose ; flagellar segments oval wuth 
verticils that exceed the segments. Head grey with a yel- 
lowish pollen, most conspicuous on the anterior vertex. 

Pronotum dark brown, pruinose. Mesonotal prsescutum 
yellowish grey with an intermediate pair of nai'row dark 
brown stripes, most evident behind ; lateral stripes faintly 
indicated ; both pseudosutural fovese and tuberculate pits 
evident, black; posterior sclerites of the mesonotum dark 
brown, heavily pruinose. Pleura brownish grey. Halteres 
yellow. Legs with the fore and middle coxse brown, sparsely 
pruinose, the posterior coxae obscure yellow; trochanters 
yellow ; femora obscure yellow, the tips narrowly infus- 
cated ; tibise brownish yellow, the tips narrowly dark brown ; 
basitarsi light brown, the tips and remainder of tarsi dark 
brown ; segments of the legs with conspicuous semi-erect 
setee. Wings with a creamy ground-colour, heavily spotted 
and clouded with brown ; basal half of cell C clouded ; the 
brown clouds are largely circular in outline, distributed as 
follows ; bases of cells R and iW; at two-fifths the length of 
cell M ; at origin of Rs^ not quite reaching vein M; tip of 
Sci and Sc^ ; stigma ; cord and outer end of cell M 2 ; 
fork of Mi^ 2 ) lips of all the longitudinal marginal veins 
except jRj, smallest on Jfi, becoming larger posteriorly 
toward the wing-base ; dusky washes in basal half of cell 
Cuj along vein 2nd A, and in the anal angle ; veins brown. 
No macrotrichise in apical cells of wing. Venation: Sci 
ending opposite three-fourths the length of Rs^ Sc 2 at its 
tip ; R 2 a little longer than Ri _^2 3<nd about one-third R 2 + 3 ; 
R 2 + 34-4 longer than 7n-cu ; cell Mi present, about equal to 
its petiole ; 7n-cu near mid-length of cell M 2 ; anterior 
arculus present. A weak spur from vein M into cell M near 
two-fifths the length of the vein. 

Abdomen dark greyish brown, the hypopygium a little 
paler. Male hypopygium generally as in L.jucu7ida, sp. n., 
in the very short jedeagus, the long strongly curved inters 
bases, and the spinulose outer dististyle. 

Rab. Tasmania. 

Holotype, cJ, Burnie, February 1, 1923 (A. Tonnoir), 

Paratopotype, S • 

Umnophila suspecta^ sp. n. 

Belongs to jucunda group ; general coloration brown, 
the prsescutum with two intermediate darker stripes behind ; 
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anteunse short ; wings paie brownish yellow with very pale 
darker clouds along the cord and outer end of cell 1st ; 
no macrotrichise in cells of wing ; cell present. 

Male , — Length about 4*5 mm. ; wing 5‘3^5’6 mm. 

Female . — Length about 5’5 mm, j wing 6*8 mm. 

Rostrum and palpi dark brown. Antennse short, if bent 
backward not extending far beyond the pronotum, dark 
browU;, the basal segment a little paler ; flagellar segments 
oval with verticils that are much longer than the segments. 
Head broad, brown, with a yellow pollen, 

Pronotum dark brown, sparsely pollinose, the posterior 
no turn paler. Mesonotal praescutum brown, with two inter- 
mediate darker brown stripes that are better indicated on 
the posterior half; both pseudosutural fovese and tuber- 
culate pits present, the latter placed at about mid-distance 
between the cephalic margin and the level of the fovese; 
sentnm dark grey ; scutellum lighter grey ; postnotum dark 
blown, sparsely pvuinose. Pleura dark brown, sparsely 
pruinose; dorso-pleural region paler. Halteres of moderate 
length, yellow throughout. Legs with the coxse brownish 
yellow, the fore and middle coxse more infuscated ; tro- 
chanters obscure yellow ; femora yellowdsh brown, tibiae 
slightly darker, the tarsal segments passing into dark brown; 
segments of legs with long outspreading setae. Wings with 
a pale brownish-yellow tinge, the prearcular region more 
whitish yellow ; stigma oval, brown ; broad, pale brown 
clouds along the cord and outer end of cell 1^^ ; anal 

angle slightly darkened ; veins brown. No macrotrichise in 
cells of wing ; those of the veins relatively sparse, virtually 
restricted to beyond the level of the cord. Venation ; Sc^ 
at extreme tip of fi'ci, ending about opposite three-fourths 
the length of Rs^ the latter angulated at origin ; faint, 
subequal to varying from about oue-half to nearly 

equal to JR34.3 ; cell Mi present but small, approximately 
one-third to one-half its petiole ; m^cu about its own length 
beyond the fork of M. 

Abdomen dark brown, including the hypopygium ; basal 
sternites a very little brighter. Male hypopygium generally 
as in L.jucmda^ sp;n*, dististyles very small, the inner style 
stout aud nearly equal in length to the outer one. Inter- 
basal processes very longhand slender, acicular. Ovipositor 
with the valves very long and slender, light horn-colour, the 
bases narrowly darkened. 

Hub. 

October ^6, 1933 {A. Tonnoir). 
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new Of little-known Tipulidse. 

Paratopotypes^ 2 S <S ' 

Limnophila snspecta differs from L^jncunda^ sp. n., in the 
diffusely patterned wings and the details of venation. 

Limnophila suspect a invariegata, subsp. n. 

Close to typical suspecta^ but without dark markings on 
the wing other than the oval stigma. Wings broader^ the 
cells being somewhat wider. 

Hab, Tasmania. 

Holotype^ Ss Cradle Valley, January 16, 1923 [A. 
Tonnoir ) . 

Allotype^ $ , Mt. Field, December 18, 1922 [A, TonTioir), 

Limnophila tigriventris^ sp. n. 

Belongs to the jucunda group ; general coloration dark 
brown, including the pleura ; femora brownish yellow, the 
tips clearer yellow ; wings with a faint dusky tinge, the veins 
indistinctly seamed with darker brown; abdomen dark 
brown, the intermediate segments broadly margined caudally 
with yellowish. 

Female. — Length about 6 mm. ; wing O'? mm. 

Rostrum and palpi dark brown. Antennae of moderate 
length, if bent backward extending to shortly before the 
wing-root, dark brown throughout ; flagellar segments 
elongate-oval with conspicuous verticils that are nearly 
twice the length of the segments. Head dark brown. 

Meson otum shiny dark brown, the prsescutum darker 
medially, only sparsely dusted with yellowish pollen ; pseudo- 
sutural foveae present ; tuberculate pits at mid-distance 
between fovese and cephalic margin of prseseutum. Pleura 
dark brown, very sparsely pollinose. Halteres yellow. Legs 
with the coxiB yellowish testaceous ; trochanters brownish 
yellow ; femora pale brownish yellow, the tips broadly 
clearer yellow ; tibiae yellowish brown, the tips narrowly 
infuscated; tarsi brownish testaceous, the terminal segments 
darker ; segments of legs with long conspicuous setse. 
Wings with a faint dusky tinge, the veins indistinctly 
seamed with darker ; stigma oval, darker brown ; dark seams 
at origin of RSj along cord and outer end of cell 1^/ Mg, on 
veins Cui ^ui^ndA ; anal angle darkened ; veins dark bro^vn. 
No macrotrichise in cells of wing. Venation; Sc^ ending 
shortly before the fork of i?^, Sc^ about its own length from 
the tip ; jR^ strongly arcuated at origin ; Rg close to the tip 
of and a little shorter than Rg-fS ; Rs-f 3 - 1-4 nearly twice 
m-cn*y cell Mi longer than its petiole; cell large. 
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equal in length to vein beyoiul it, gently widened out- 
wardly ; m straight, the outer deflection ofAfg a little longer, 
strongly arcuated ; m-cu nearly its own length beyond the 
fork of M. 

Abdomen dark brown, segments 2 to 5 with broad con- 
spicuous yellow rings on the caudal margins, producing a 
banded appearance. Ovipositor with the tergal valves pale 
horn-colour, gently upeurved to the acute tips ; sternal 
valves blackened at base. 

Hub, Tasmania. 

Holoiype^ ? , Strahan, February 1924 (G. H. Hardy) ^ in 
the University of Queensland Collection. 

Limnophila lepida, sp. n. 

Belongs to the ocellata group ; general coloration light 
brown; antennse short; pleura grey pruinose ; wings with 
a brownish-yellow tinge, variegated with a sparse solid brown 
pattern that is confined to the vicinity of the veins; Sci 
shorter than m-cuy the latter beyond mid-length of cell 
1st Afg. 

Male. — Length 3*5 mm. ; wing 4*5 mm. 

nostrum and palpi brown. Antennae short, if bent back- 
ward extending slightly beyond the pronotum, dark brown ; 
flagellar segments cylindrical, slightly dilated near mid- 
length and here with elongate verticils which are about 
one-half longer than the segments. Head brownish grey. 

Mesonotal prgescutum light greyish brown with three 
indistinct darker brown stripes, the lateral margins of the 
segment slightly pruinose ; pseudosutural foveee and tuber- 
culate pits both conspicuous, black, in approximate transverse 
alignment, the tuherculate pits lying very far back on the 
prsescutum ; scutum brown, sparsely pruinose ; scutellum 
and postnotum lighter grey. Pleura brown, sparsely grey 
pruinose, with two narrow, dusky, longitudinal stripes. 
Halteres pale yellow. Legs with the coxse brownish tes- 
taceous ; trochanters yellowish brown ; remainder of legs 
pale brown, the terminal tarsal segments infuscated. Wings 
witli a brownish-yellow tinge, the base and costal margin 
clearer yellow ; a sparse pale brown pattern that is not at 
all oceliiform, consisting of simple circular or oval clouds 
distributed as follows : beyond arc ulus in bases of cells R 
and Af; origin of Rs ; tip of Sc ; along cord; on and 
fork of 3+4 j outer end of cell ; Conspicuous 

marginal clouds at ends of longitudinal veins, excepting 
&ad jRs; a dusky cloud near mid-length of vein IslA; veins 
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brown^ a little darker in the clouded areas. Venation : Sc^ 
rather far out toward the tip of Sci^ the latter alone about 
equal to m\ close to the tip of and a little shorter 
than ; cell present, about two-thirds its petiole ; 
cell elongate, widened distallj, m-m beyond mid- 

length, Wing widest immediately basad of the apex of the 
long vein 2nd A, 

Abdomen dark brown, the subterminal segments somewhat 
darker ; hypopygium obscure yellow. Male hypopygium 
with the basistyies long and slender, without a distinct 
interbasal process. Dististyles two, the outer slender, 
blackened, clavate, the apex truncated, with the outer apical 
angle microscopically spinulose ; outer margin of style on 
distal half with a few long setae. Inner dististyle a little 
shorter and much stouter, pale, with setae. Gonapophyses 
small flattened blades, each terminating in an elongate beak, 
^deagus very short and stout. 

Hab. New South Wales. 

Holotype^ d", Narara, November 3, 1921 (^. Tonnoir). 

Paratopotypes, 2 . 

Limnophila lepida is closely related -to L. ocellafa, Skuse, 
and with this latter species constitutes a distinct group of 
the genus that is characterized by the presence and position 
of the tuberculate pits which are placed far back on the 
praescutnm, in transverse alignment with the pseudosuturai 
foveae. The present species is readily told by the sparse 
non-ocellate wing-pattevn. 

Limnophila suhtristis^ sp, n. 

General coloration brown ; antennae short ; legs dark 
brown to black, the femoral bases narrowly paler ; wings 
with a strong brown suffusion, the stigma darker ; no 
macrotrichi^ in cells of wings ; Sc 2 at tip of Sci ; cell Mi 
lacking; male hypopygium with the outer dististyle ex- 
tended into a simple slender chitinized point, 

Male . — Length about 4*5 mm. ; wing 6*2 mm. 

Rostrum and palpi brownish black. Antennae short, if 
bent backward not extending beyond the pronotum, black 
throughout ; basal flagellar segments subcylindriqal to oval, 
crowded, the outer segments more elongate, with verticils 
that are longer than the segments. Head light grey, the 
centre of the vertex somewhat darker. 

Pronotum pruinose, Mesonotal prsescutum brown, with- 
out stripes, the surface very sparsely pruinose, especially 
laterally ; tuberculate pits lacking ; scutellum and postnotum 
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more pruinose. Pleura dark, grey pruinose. Halteros pale, 
the knobs weakly infuscated. Legs with the cOxse and 
trochanters brownish testaceous ; femora dark brown, the 
bases paler ; tibiai and tarsi black. Wings with a strong 
brown suffusion, the oval stigma darker brown ; veins darker 
brown. No macrotrichise in cells of wing. Venation : Sci 
ending shortly before the fork of the long Rs^ Sc^ at its tip ; 
Rs angulated at origin ; R^ subequal to J?i +2 more than 
twice J? 2 + 3 ; shorter than m-cu ; cell Mi lacking ; 

m-cu before or close to mid-length of cell Isif ; veins 
beyond the cord elongate ; anterior arculus present. 

Abdomen dark brown, the ninth segment more yellow, the 
styli weakly infuscated. Male hypopygium with the basi- 
styles relatively long and slender, strongly setiferous. Outer 
dististyle elongate, near mid-length somewhat dilated and 
provided with long conspicuous setse, thence prolonged into 
a slender, curved, simple apex, the extreme tip decurved. 
Inner diatistyle fleshy, setiferous to apex. Gonapophyses 
with a comb of about nine chitinized teetb or spines. 
JEdeagus short or of moderate length only. Ninth tergite 
with aU-sbaped notch, the margins with microscopic setulse, 
the lobes thus formed obtuse. 

Hab. New South Wales. 

Holotype, ^ , Narara, November 3, 1921 (A, Tonnoir), 

Paratopotypes^ 2 S S • 

LimnopMla suhtristis is allied to L. levidensis^ Skuse, and 
L. luctuosa, Skuse, differing in the coloration and the posi- 
tion of Sfcg. 


Limnophila intonsa^ sp. n. 

General coloration grey, the prsescntnm with three brown 
stripes ; antennse short ; wings with a yellow tinge, spotted 
with brown, the apices of cells 2 ?^ and R^ largely clear j R^ 
about one-half J 214 . 2 ; male hypopygium with the outer 
diatistyle strongly swollen near mid-length, the outer face 
set with long wavy setae. . 

Afa/e.— Length 6-6*3 mm. ; wing 6’6-7*5 mm. 

Female . — Length 7-8 mm. ; wing 7 * 3-8 mm. 

Rostrum and palpi dark brown. Antennse short, if bent 
backward not extending beyond the pronotuxn ; basal seg- 
ments light brown, the flagellum dark brown, the verticils 
longer than the segments. Head yellowish grey, the 
anterior vertex broad, more silvery, with a brown spot at 
narrowest point. 
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Pronotum yellowist brown. Mesonotal prsescutum grey 
to yellowish grey with three darker stripes ; pseudosutural 
fovese shiny black, conspicuous; no tuberculate pits ; 
scutunoL yellowish brown, the centres of the lobes darker 
brown ; scutellum and postnotum with a yellowish-grey 
pollen. Pleura dark brown, pruinose; some specimens with 
a paler longitudinal stripe on dorsal region of sternopleiirite. 
Halteres pale, the knobs more yellowish. Legs with the 
coxae obscure yellow, the middle coxae sparsely pruinose ; 
trochanters obscure yellow ; femora obscure yellow, the tips 
narrowly infuscated ; tibiae obscure yellow, the tips narrowly 
infuscated ; tarsi brownish black, the proximal ends of the 
basitarsi sometimes paler. Wings with a yellow tinge, cells 
C and Sc faintly infuscated except at tips ; a handsome dark 
brown pattern, distributed as follows : postarcular in bases 
of cells R and M ; at origin of jR^ ; a small spot near two- 
thirds the length of Ss ; stigma oval, dark brown, connected 
with a seam on the anterior cord ; a large spot in outer end 
of cell R^; a seam at fork of this more or less 

expanded over the surrounding veins ; seams at outer end 
of cell M 2 , the posterior cord, the outer section of Cui^ 
and tip of vein 2nd A ; anal margin of wing slightly 
darkened ; veins brownish yellow, darker in the infuscated 
areas. No macrotrichiae in cells of wing. Venation : SC 2 
at extreme tip of Sci, the latter ending opposite or beyond 
the fork of the latter elongate, strongly arcuated at 
origin ; R^ about one-half ^ little more than one- 

half i 234.3 ; cell Mx about one-half its petiole ; m-cu its own 
length or more beyond the fork of ili; anterior arculus 
present. 

Abdomen dark brown, sparsely pruinose ; hypopygium 
dark. Male hypopygium with the basistyles relatively stout. 
Outer dististyle chitinized, the outer margin near mid-length 
extensively and strongly tumid and here set with abundant 
tubercles that hear very long wavy setse ; inuer dististyle 
shorter, pale basally, with conspicuous setae, the apical third 
narrowed, ihfuscat^, the apex with a strong seta and smaller 
setiferous punctures. Gonapophyses with three curved 
hooks directed mesad. ^deagus shoi*t. Ovipositor with 
the valves long and slender, acute, the tergal valves horn- 
coloured, gently upcurved ; sternal valves nearly straight, 
black ; dorsal basal shield infuscated. 

Hab, Tasmania. 

Holotype, , Burnie, October 26, 1922 (A. Tonnoir), 

Allotype, 9 , Wilraot, January 8, 1923 {A, Tomoir), 
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Paratopotype^ $ , February 1, 1923 ; paratypes^ $ , Oec- 
vestou, December 7, 1922 ; ? , St. Patrick RivDi’j October 30, 
1922; cJ, \vitb the allotype; Stralian, February 1921 
((?. H. Hardy ) 3 in the Univei'sity of Queensland Collection. 

Limnophila serena, sp. n. 

General coloration grey ; antennae short ; halterea pale, 
the knobs yello'wish ; legs yellow, the terminal segments 
darkened ; wings whitish subhyaline witli a heavy brown 
pattern, the apex solidly darkened ; both Sci and Sc 2 beyond 
the fork of Rs ; R^^ little more than one-half Rx^^ 5 cell 
Ml present ; male hypopygium with the outer dististyle 
clavate, the apex a simple spine, the style provided with 
relatively short setae. 

Male. — Length 7‘5--9 mm. ; wing 8-9’ 8 mm. 

Female. — Length 10*5 mm. ; wing 10 mm. 

Eostrum and palpi dai’k brown, the former sparsely 
pruinose. Antennae relatively short, if bent backward ex- 
tending to about mid-distance between the pronotun and 
wing-root, brown, the terminal segments passing into dark 
brown ; flagellar segments gradually decreasing in size to 
the apex, the verticils a trifle longer than the segments. 
Head brownish grey, the anterior vertex light grey, the 
centre with a dusky spot. 

Pronotum dark grey. Mesonotal praescutum dark grey 
with a median brown vitta; tuberculate pits lacking ; pseudo- 
sutural foveae black ; scutum and scutellum dark grey with 
a narrow brown median line ; postnotum grey. Pleura 
grey, the dorso-pleural region buffy brown. Halteres pale, 
the knobs yellowish. Legs with the coxae broWnish yellow* 
the bases a little darker ; trochanters yellow ; femora and 
tibiae yellow ; three basal tarsal segments brownish yellow 
the tips narrowly blackened ; terminal tarsal segments black! 
Wings whitish subhyaline ; ceils G and Sc brownish ycdlow! 
both ends clearer ; a heavy brown pattern distributed as 
follows : — postarcular in cells jR, Af, and Cn ; origin of /iy 
this not attaining vein Mi stigmal blotch slightly darker 
brown, oval, connected with a continuous brown seam alon‘>' 
the cord to the anal margin; outer end of cell M., 
seamed with brown; wing-apex broadly infumccl, this in! 
eluding the outer ends of cells R^, i? 3 , R,, 2nd and 

and all of cell Mi ; a spot at end of vein 2^n(I A, opposite 
the origin of Rs ; a tiny spot at end of vein ; veins pale 
yellow, darker in the infuscated areas. No macrotriehim 
in cells of wing. Venation : Scg at tip of Scu both ending 
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shortly beyond the fork of Rs ; Rs long, strongly arciiated 
at origin; R 2 oblique, a little more than one-half i?j+2 
subequal to i?2+E+4 ^ ihtle shorter than m-cu \ cell 

Mx a little more than one-half its petiole ; cell Isif small, 
m longer than the outer deflection of ; m-cu less than 
its length beyond the fork of M ; anterior arculus present. 

Abdomen dark brown, the basal sternites paler ; hypo- 
pygium brownish yellow. Male hypopygium with the basi- 
styles relatively stout, the outer face with conspicuous 
scattered setae, the mesal face with more abundant smaller 
erect setse. Dististyles two, closely connected basally by 
membrane; outer dististyle longer, blackened, clavate, gently 
dilated outwardly, the extreme tip suddenly narrowed into 
an acute spine ; style with numerous relatively short setse. 
Inner dististyle shorter, broad and fleshy at base, the apex 
narrowed and feebly chitinized, terminating in one or two 
larger and several microscopic setae. Gonapophyses a 
chitinized plate armed with about five hook-like spines that 
are directed mesad. ^deagus relatively short. Ninth 
tergite with a very broad, gentle emargination, the lateral 
lobes formed obtuse. 

In the female, the sternites are more extensively obscure 
yellow. Ovipositor with the valves long and slender, the 
tergal valves gently upcurved, the sternal valves more 
infuscated. 

Hab, Tasmania. 

Holotype^ cJ , Mt. Wellington, December 2, 1923 (^. Ton-> 
noir). 

Allotopotijpe^ ?, January 1924 (G. H. Harchj)^ in the 
University of Queensland Collection. 

Paratype^ cJ, Buriiie, January 31, 1923 (^. Tomioir). 

Limnophila castay sp. n. 

General coloration dark brown, the sides of the pi'sescutum 
paler; legs with conspicuous suberect setae; wungs with a 
faint greyish tinge ; veins i22+34.4 and the combined i?2+s 
and Rz nearly equal in length, cell R^ thus being short and 
widened at margin; cell Afi present; male hypopygium with 
the outer margin at apex microscopically serrulate. 

Male . — Length about 4’5 mm. ; wing 6 mm. 

Rostrum and palpi dark browu. Antennae small, if bent 
backward not attaining the wing-root, dark brown through- 
out ; flagellar segments c3dinclrical or truncated fusiform^ 
becoming smaller outwardly. Head dark brown, sparsely 
pollinose. 
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Pronotum dark brown. Mesonotal prsesoutum restrictedly 
dark brown medially, the sides broadly paler brown, the 
humeral region yellowish brown ; tubercnlate pits sliiny, 
elongate, placed at near mid-distance between the level of 
the pseudosutural fovem and the cephalic margin of the 
preescutum ; fovem relatively small and elongate, dark 
reddish brown, placed transversely ; scutum light brown ; 
scutellum and postnotum darker brown. Pleura dark brtnvii, 
the dorso-pleural membrane and the ventral portion of the 
sternopleurite more brownish yellow. Halteres elongate, 
pale, the knobs weakly infuscated. Legs with the coxm 
and trochanters yellowish testaceous ; femora and tibiae 
pale bi'own, the terminal tarsal segments passing into darker ; 
segments of legs elongate, with conspicuous suberect setie ; 
tibial spurs small but distinct ; claws long and slender. 
Wings with a faint greyish tinge, the stigma barely evident ; 
veins pale brown. No macrotrichise on veins of basal half 
of wing except on R where they extend slightly basad of 
the origin of Rs. Venation ; Sc relatively short, Sci ending 
shortly before the fork of Rs, Sc 2 not far from its tip ; Rs 
long, arcuated at origin ; R^ subequal to 2?, ^2 9<nd approxi* 
mately twice as long as R 2 ^s or a trifle less ; ^2+3+4 elon- 
gate, subequal to or a little shorter than the combined 
^2+3 and ifs, this latter series of veins one-half to two-thirds 
as long as ^4, the veins strongly divergent, cell at margin 
being nearly twice as wide as cell R 2 ; r-m long, arcuated ; 
cell Ml from one-third to two-thirds its petiole ; cell 1^^ 
relatively small, widened outwardly; m--cu a little less than 
to fully its own length beyond the fork of M} anterior 
arculus present. 

Abdomen dark brown, the hypopygium a trifle more red- 
dish brown* Male hypopygium with the basistyles relatively 
stout, narrowed outwardly. Outer dististyle entirely chiti- 
nized and blackened, a straight rod, gently widened at apex, 
the outer apical angle produced into a short curved hook, 
the outer margin of style on distal third with microscoj^ic 
appressed serrulations. Gonapopliyses with the base en- 
larged, the caudal angle produced into a very long recurved 
spine that is nearly straight, ^deagus short and broad* 

Hab, Victoria. 

Eolotype, <?, Millgrove, May 30, 1925 {R E. Wlkon), 

Paratopotype^ 

, Type in the collection of the National Museum, Victoria. 

, lAmnophila morom^ sp. n, 

small (wing, ^ , about 4’3 mm*) ; general coloration 
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brownish grey ; antennae short, the flagellar segments oval 
to cylindrical ; wings tinged with brown, the stigma a little 
darker ; long ; i^2+3+4 longer than m-cu ; ^ little 

more than one-half ; cell lacking ; no macrotrichise 
in cells of wing. 

Male, — Length about 3 mm. ; wing 4 - 4*3 mm. 

Rostrum and ■ palpi brown. Antennse brownish black 
throughout, short, if bent backward not reaching the wing- 
root; basal flagellar segments oval, becoming cylindrical 
and finally elongate-c/lindrical at tip ; verticils a little 
sliorter than the segments. Head broad, greyish brown. 

Mesonotum brownish grey with a sparse yellow bloom ; 
pseudosutural fovese lying longitudinally with the axis of 
the body, comma-shaped, not far from the margin of the 
sclerite. Pleura light grey pruinose. Halteres pale. Legs 
with the coxae elongate, light grey pruinose ; trochanters 
brownish yellow; remainder of legs dark brown, the femoral 
bases narrowly paler, the tarsi still darker. Wings with a 
strong brownish tinge, the stigma subcircular, only a trifle 
darker than the ground-colour and very ill-defined ; veins 
darker brown. Venation : Sc\ ending shortly beyond the 
fork of Rsj Sc^ some distance from its tip, Sci alone being 
longer than m-cu ; Rs in alignment with ^2+3+4? fbe latter 
longer than m-cu ; veins R^ and R4 relatively short, diver- 
gent ; R^ in alignment with JR24-3+4 ; ^2 subequal to Ru ^^ ; 
R2+3 a little more than one-half R ^ ; inner ends of cells R4, 
and 1 st M2 in transverse alignment ; cell Mi lacking ; 
cell M2 long and narrow ; normally the three veins 
issuing from the cell are equidistant at origin, but in the 
paratype Mi j^2 and M^ are approximated or even united 
for a short distance at base — in this case, the outer deflec- 
tion of M3 thus including the whole outer end of the cell ; 
m-cu shortly before to beyond mid-length of cell M3. 

i^bdomen dark greyish brown, the hypopygium slightly 
more brownish. Male hypopygium with the basistyles 
simple, relatively stout. Dististyles two, terminal in posi- 
tion, the outer relatively short, stout, blackened, narrowed 
to the bifid apex ; outer tooth a little more slender than 
the inner or apical tooth ; surface of style with conspicuous 
erect setae. Inner dististyle a little shorter, narrowed 
gradually to the obtuse apex ; a little more than the basal 
half with conspicuous setae, these mostly short or o£ mode- 
rate length ; subapical portion nearly glabrous, the apex 
with numerous microscopic setulse. Gonapophyses appearing 
as strongly curved hooks, in slide-preparations with the long 
Ann, & Mag. N. Hist. Ser. 10 . VoL i. 16 
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apex directed laterad and cephalad^ the apex longer tlian the 
enlarged basal portion. iEdeagus relatively short and stout. 
Hah. Tasmania. 

Holotype^ , Cradle Valley, January 10, 1923 (^* Ton- 
noir). 

Paratopotype, (J, January 27, 1923 (.1. Tonnoir). 

Gynoplistia (^Paralimnophila) hicincta^ sp. n. 

General coloration grey, the pree^utum 'with eight dark 
lines ; aotenhse 16-segmented, in the male with nine branched 
segments, the branches short ; femora and tibim each with 
a pale ring ; wing-pattern relatively heavy \ hypopygium 
dark. 

Male , — Length about 10-10*2 mm; ; wing 10*2-10*5 mm. 
Female , — Length about 12 mm. ; wing 10*5 mm. 

Rostrum dark brown, sparsely pniinose ; palpi brownish 
black. Antennae lO-segmented, the branches relatively 
short, the formula (cj) being 2 + 9 + 5 ; first flagellar seg- 
ment vrith a branch that is nearly twice the segment; 
branches gradually increasing in length to the fourth and 
fifth flagellar segments where they are about two and one- 
half times the segment, thence gradually decreasing in 
length, the last branch shorter than the segment ; un- 
branched terminal segments gradually decreasing in length to 
the last ; basal segment of scape infuscated above, pruinose ; 
second segment obscure brownish yellow ; basal flagellar 
segment obscure yellowish brown ; remaining segments and 
all branches black. Head grey, the centre darker, the 
anterior vertex paler. 

Mesonotal prsescutum grey with four darker greyish-brown 
stripes^ the intermediate pair longest, narrow and confluent 
behind, separated from one another by a capillary vittaonly ; 
lateral stripes short ; interspaces aud a abort sublateral stripe 
darker velvety-brown than the usual stripes, subequal in 
length to the lateral stripes, the prjescutum thus appearing 
to have eight stripes; pseudosutural foveae very large and 
conspicuous, circular, blackened ; scutum dark grey, each 
lobe with two darker markings ; scutellum and postnotum 
dark grey. Pleura light grey, the dorso-pleural membrane 
obscure yellow ; sternopleurite and base of for6 cox80 with a 
paler longitudinal area. Halteres yellow, the knobs dark 
brown. Legs with the coxse grey, the fore coxae small, 
brownish grey ; trochanters obscure yellow ; femora with 
tbeh^s Lroa^y yellow, narrowest on the fore legs, broadest 
the Aird) on the hind legs ; remainder of 
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femora black with a narrow but conspicuous yellow ring 
about twice its length before the tip ; tibiae brownish black 
with an obscure yellow ring a little more than its own length 
beyond the base ; tarsal segments light brown, the incisures 
darker, the terminal two segments uniformly dark brown. 
Wings whitish subhyaline, extensively spotted and washed 
with darker ; cells C and Be light brown ; the dark brown 
spots include quadrate areas at one-third the length of cell 
ft, origin of Rs ; the oval stigma ; seams on anterior cord ; 
outer end of cell M 2 and a spot at end of vein ftg ; some- 
w^hat paler brown washes occupy the wing-apex, outer two- 
thirds of cell cell the cord, apices of cells A and 
2nd and bases of cells Cu and 2nd A ; a circular pale 
droplet in the outer eud of cell ftg ; veins dark brown, paler 
in the hyaline areas. Venation : Sci ending about opposite 
the fork of Rs, Sc 2 some distance from its tip ; veins and 
long, very gently divergent at base, more abruptly so 
towards their tips ; cell Mi about twice its petiole ; m-cu 
about one-half or more of its length beyond the fork of M. 

Abdomen dark brown, dark grey pruinose ; hypopygium 
dark. Male hypopygium with the outer dististyle heavily 
blackened, broadly expanded at tip, the apex with a rounded 
notch to give a bilobed appearance to the end of the style, 
the outer arm being an acute black spine, the inner arm a 
stouter lobe that is obtuse at apex ; inner dististyle broad 
and flattened. 

The female is generally similar to the male ; antennae 
16-segraented, with the basal flagellar segments only slightly 
produced on lower face beyond mid-length. Pbeudosutural 
foveae more reddish. Tibial band paler, more whitish, than 
the femoral ring. 

Hub. Tasmania. 

Holotype^ Cradle Valley, January 12, 1923 (^. Ton- 
noir) . 

Allotype, ? , Geeveston, December 8, 1922 {A, Tonnoir), 

Raraiopotypes, 2 , January 10~12, 1923 (A. Tonnoir), 

GynopUstia {Paralimnophild) unicincta, sp. n. 

General coloration grey, the praescutum with four dark 
brown stripes ; antennae (cJ ) more thaxi one-half the length 
of the body, with long branches ; tibiae with an obscure 
yellow subhasal ring ; wings creamy -white with a heavy 
brown pattern. 

Male, — Length 12-13 nam. ; wing 12-13 mm.; antennae 
about 7-7*5 mm. 





236 


Dr. 0. P. Alexander on 


Rostrum grey pruinose^ the apex tufted with a few long 
yellow sete; palpi black. Auteunse 17-segmented, the 
formula being 2 + 14 + 1 or 2 + 13 + 2 ; elongate, with con- 
spicuous branches, i£ bent backward extending to about 
one-third the length of the abdomen, black throughout ; 
longest branches about three times the segments. Head 
dark, light grey pruinose. 

Pronotum light grey pruinose. Mesonotal praescutum 
grey with four dark brown stripes, the narrow intermediate 
pair separated by a broad line of the ground-colour ; extreme 
lateral margins of the notum at the suture darkened ; 
posterior interspaces more or less suffused with daiker ; 
pseudosutural fovese large, oval,' light reddish to nearly black ; 
scutum dark grey, each lobe with two dark markings; 
remainder of mesonotum grey. Pleura dark with a heavy 
light grey pruinosity, the ventral sternopleurite darker. 
Halteres yellow, the knobs brownish black. Legs with the 
coxae brown, liglit grey pruinose; trochanters obscure yellow ; 
femora brownish black, the basal fourth or fifth obscure 
yellow ; tibiae black with an obscure yellow subbasal ring 
placed about its own length or less beyond the base ; the 
paratype has the rings much broader and more distinct, 
especially on the posterior legs ; tarsi black, the posterior 
tarsi paler, their vestiture consisting of yellow setae, the 
last segment black. Wings creamy-white with a very heavy 
brown pattern ; base of wing light yellow, cells C and Sc 
light brown ; the brown markings are arranged generally 
as four interrupted cross-bands, all but the last being con- 
nected by a broad longitudinal wash in cells R and M ; the 
basal band includes the bases of cells R and M and the 
outer half of cell 2nd A, broadly interrupted in cell l^if A ; 
the second band includes a circular or rectangular area at 
origin of R^ and the outer end of cell Ist A, the band being 
nearly continuous by the wash in cells M and Cu, inter- 
rupted only as a slight line in cell, R ; a broad complete 
band at the cord, the oval stigma darker brown, this band 
including a pale spot before the stigma and a circular spot 
in cell il/j ; the fourth hand includes the wing-tip, 
except the apex of cell jSg, but including all of cell Mi ; 
veins yellow, dark brown in the infuscated areas. Vena- 
tion: R 2 +B+ 4 : very short; cell R^ deep ; veins and 
parallel except at their outer ends ; cell Mx deep ; m-^cv at 
mid-length of cell 1 ^/ M 3 . 

Abdominal tergites dark brown, sparsely pruinose ; ster- 
3 |ites paler brown, each segment with three darker markings, 
the median stripe more nearly entire behind, light grey 
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pruinose; hypopygium reddish brown^ the tergite darker 
medially, the caudal margin produced. 

Hab, Tasmania. 

Holotypcy , Hartz Mts,, December 10, 1922 (A. Ton- 
noir), 

Paratopotype^ ^ ; paratype, c?, Mt. Wellington, No- 
vember 25, 1922 (A, Tonnoir). 

Gynoplistia (^Paralimnophila) decincta^ sp. n. 

Antennae 16-segmented, the male with nine branched 
segments, the branches relatively short and inconspicuous ; 
femora and tibiae without pale annuli, 

Male, — Length about 9*5 mm. ; wing 9*5 mm. 

Rostrum grey ; palpi black. Antennse 16-segmented, the 
formula being 2 4-9-1-5 ; branches relatively short and 
inconspicuous, the longest (flagellar segments 4 and 5) 
scarcely twice as long as the segment ; antennae short, if 
bent backward not attaining the wing-root, black through- 
out, the basal segment weakly pruinose. Head dark grey, 
the anterior vertex and the orbits lighter grey. 

Pronotum grey. Mesonotal prsescutum light grey, the 
posterior half more suffused with light brown, the three 
usual stripes dark brown, the median stripe divided by a 
paler brown line ; scutum light grey, the lobes largely brown j 
scutellum and postnotum dark, light grey pruinose. Pleura 
dark, heavily grey pruinose ; dorso-pleural membrane re- 
strictedly obscure yellow. Halteres yellow, the knobs dark 
brown. Legs with the coxae dark, grey pruinose; trochanters 
obscure brownish yellow, the posterior trochanters slightly 
pruinose; femora black with about the basal fourth obscure 
yellow ; tibiae brown, the tips passing into brownish black ; 
tarsi brownish black. Wings whitish subhyaline, spotted 
and longitudinally washed with darker; cell O brown ; cell 
Sc largely yellow ; stigma oval, darker brown ; sparse brown 
markings at arculus; origin of Rsy along cord; ends of 
veins and i? 4 ; the brown washes are paler, but very exten- 
sive, including most of the posterior half of the wing except 
the basal two-thirds of cell 1st A, the basal third of cell 
2nd A, and almost the apical fourth of cell Cu ; veins brown, 
more yellowish in the pale areas. Venation ; Rs relatively 
short, angulated and weakly spurred at origin ; cell My deep, 
more than twice its petiole ; about one-third its length 

beyond the fork of M. 

Abdomen dark brown, tbe sternites more pruinose ; hypo- 
pygium slightly more reddish brown. Male hypopygium 
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witli tlie outer dististyle relatively small and slender, curved, 
the apical two-thirds blackened, the outer apical angle 
further produced into a chitinized point. Gonapophyses 
appearing as very slender, acieular, gently curved horns. 

Hab. Tasmania. 

Holotype, cJ, Zeehan, February 1924 {G, I£ Hardy). 

Paratopotype, ^ . 

Type in the collection of the University of Queensland. 

Gynoplistia [Paralimnop'hila) decincta breviramus^ subsp. n. 

Male, — Length about 10 mm . ; wing 10*5- 10‘6 mm. 

Agreeing closely with the typical form, differing especially 
in antennal structure. 

Ajitennse only 15-segmented, the formula being 2 + 8-1- 5 ; 
branch of the first flagellar segment a little longer than 
the segment; longest branches (flagellar segments 3 and 
4) only about one-half longer than the segments that bear 
them ; from this point outward the branches decrease 
in length, that of flagellar segment 7 being about two- 
thirds the length of the segment ; that of flagellar segment 
8 reduced to a stout subapical protuberance that is slightly 
variable in length. Wings with the brown pattern darker 
and more extensive, including a series of about seven 
brown spots in the radial field that are represented only by 
pale washes in the typical form. Venation : P 2 approxi- 
mately twice i?i4.2; -^2+3 about one-half iJg alone ; cell 
1^^ Ms l2,rger, with m-cu close to its inner end ; m much 
shorter than the outer deflection of 

Hai. Tasmania. 

Holoiype^ S , Mt. Field, December 18, 1922 (A(. Tomoir). 

Paratopotype,, c?, 

Gynoplistia (Paralimnophila) setuUcornis^ sp. n* 

General coloration grey, the prsescutum with three brown 
stripes ; antennae 16-segmented, in the male with long slender 
branches, the entire flagellum with sparse coarse setsa ; tarsi 
with central portions yellow ; wings narrow, the costal region 
dark brown, the disk with a sparse brown pattern ; male 
^ith the outer lateral angle of the outer disti- 
s^le terminating in a curved hook, 

Afa/c.— Length about 10 mm.; wing 8*2 mm. ; antenna 
about 4*5 mm. 

Bostrum.Kght grey ; palpi darx brown. Antennae with the 
dhsted with grey ; flagellum black through- 
elongate, ivith long conspicuous branches, the 
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longest about three times as long as the segment ; anteniise 
l6-segmented, the formula being 2 + 12 + 2 ; branch of the 
first segment a little less than twice the length of the seg- 
ment ; last brancli about two-thirds the segment ; segments 
and branches with long, sparse, relatively coarse setse that 
are fully twice as long as the diameter of the branches. 
Head clear light grey, the centre of the vertex suffused with 
brown. Anterior vertex wide. 

Pronotum light grey. Mesonotal prsescutum light grey 
with three brown stripes, the median stripe narrowed behind 
and reaching the suture ; pseudosutural foveae large, black ; 
scutal lobes grey, the centre of each brown ; scutellum and 
postiiotum light grey, the median line of the former narrowly 
light brown. Pleura light grey, the propleura and anepi- 
sternum somewhat darker. Halteres pale, the knobs infus- 
cated. Legs with the coxae pale brown, their inner faces 
yellow, the outer surface sparsely pruinose ; trochanters 
obscure yellow ; femora black, only the narrow bases obscure 
yellow, more broadly so on the fore femora where about 
the basal fourth is included ; tibiae black ; basitarsi black, 
the tips narrowly yellowish ; tarsal segments 2 and 3 and 
the base of segment 4 obscure yellow j remainder of tarsi 
black. Wiugs narrow, whitish subhyaline ; cells C and Sc 
dark brown ; stigma oval, dark brown ; very small brown 
spots ot origin of Rs^ beyond mid-length of the distance 
between arculus and origin of Rs on i?, tip of R\^^ ; very 
narrow seams along cord, outer end of cell Mg, fork of 
margins ; veins dark brown. Venation: 
Rs angulated and spurred at origin ; R^^z approximately 
equal to Ri^2> short. 

Abdominal tergites dark brown, sparsely pruinose 3 ster- 
nitea obscure yellow, darker outwardly ; hypopygium black. 
Male hypopygium with the tergal region relatively broad, 
the apex truncated. Basistyles relatively stout, the setae 
sparse. Outer dististyle blackened, a gently curved flattened 
blade, slightly dilated at apex, the outer apical angle a short 
curved hook, the inner apical angle evenly rounded ; surface 
of style smooth. Inner dististyle approximately equal in 
length, stout, the outer margin narrowly chitinized, the base 
of the style with coarse setae, the apex with smaller setulae ; 
a basal raised portion densely set with a cushion of micro- 
scopic setulae. Gon apophyses appearing roughly lyriform, 
each a flattened blade that is narrowed to the acute tip, the 
outer margin densely fringed with setae, the inner margin 
smooth. 

Hab. New South Wales. 
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Holotype, ^ , Mt. Kosciusco, November 24, 1921 (/?. J, 

Tilly ard). . 

The present species is allied to G. (/*.) punctipenms, West- 
wood, differing, among other characters, in the coloration 
of the legs. 


Gynoplistia {Paralimnophila) incompta, sp. n. 

General coloration grey, the preescutum with seveii brown 
stripes ; a coutinuous brown median line from the scutnni 
to the postnotum^ wings with a strong biownish-ycUow 
tinge, the dark pattern very sparse ; veins and /t\ strongly 
divergent, cell Ra at margin very wide ; m-cu at or shortly 
before the fork of M, 

Male , — Length about 7 mm. ; wing 8*8 mm. 

Rostrum and palpi brownish black, the former somewhat 
shiny. Antennae with the basal segment dai’k, dusted with 
grey ; second segment brown ; flagellum broken. Head 
grey ; centre of the vertex with a longitudinal dusky line. 

Pronotum dark, sparsely pruinose. Mesonotal prsescutum 
grey, with three brown stripes, the median stripe strongly 
naiTOwed behind, the interspaces with a slightly paler brown 
vitta, the sublateral regions of the prscscutum behind the 
pseudosutural fovete similarly darkened, the whole giving to 
the prsescutum the appearance of having seven stripes which 
are alternately dark and paler brown ; pseudosutural fovem 
oval, blackened ; scutum dark grey, each lobe with a liuear 
oblique line that is a caudal prolongation of the lateral 
prsescutal stripes ; median line of scutum with a capillary 
dark brown vitta that extends caudad across the scutellum 
and postnotum ; scutellum and postnotum brown, heavily 
dusted with grey, the lateral margins of the mediotergite 
and the mesal half of the pleurotergite darker. Pleura grey, 
the sternopleurite variegated with pale brown ; dorso-pleural 
membrane dark. Halteres brown, the base of the stem 
narrowly obscure yellow. Legs with the fore coxm dark, 
the other coxse more reddish brown, sparsely dusted with 
grey ; trochanters obscure brownish yellow ; femora obscure 
yellow, the apices passing into pale brown; tibiae obscure 
yellow, the tips narrowly iufuscated ; basal tarsal segments 
brownish testaceous, the tips of the segments narrowlj^ 
darkened ; terminal tarsal segments entirely darkened. 
Wings with a strong brownish-yellow tinge, the base and 
costal region somewhat darker ; stigma oval, darker brown ; 
very vague and barely indicated clouds at origin of Jls^ along 
cord and outer end of cell 1st Mg, and fork of veins 

brown. Venation: Sc relatively short, Sci ending shortly 
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before the end of Rs^ Sc^ close to its tip ; Rs elongate, 
angulated at origin ; i? 2 -t- 34.4 short and straight ; R^ one- 
half or less -Ri +2 and about one-half ; veins R 3 and R^ 
diverging, cell R 3 at margin being very wide ; basal section 
of R^ arcuated ; cell Mi more than twice its petiole ; cell 
M 2 rectangular, slightly widened outwardly ; m-cu at or 
shortly before the fork of M ; anterior arculus present. 
Abdomen dark brown. Male hypopygium with the outer 
dististyle much as in G. (R.) setidicornis , sp. n., the apex 
dilated, the outer apical angle produced into an acute spine, 
the inner apical angle evenly rounded. 

Hab. New South Wales. 

Holotype^ (J, Sydney, September 21, 1921 ((5. H, Hardy'), 
Type preserved in the collection of the writer. 

Despite the lack of antennae and the general appearance, 
which is very much like a Limnophilay I believe the present 
species to be correctly placed as above, because of the vena- 
tion^ notably the shortness of Sc and the position of m-cu, 
and the structure of the male hypopygium. 


XX . — Fulgorides nouveaux provenant de la Collection du 
British Museum. Par le Dr. V. Lallemand. 

[Sous-famille Fulgohinje. 

Tribu Aphais’aeixi. 

Novodictta, gen. nov. 

Pront irregulier, a larges fossettes, nne sous la carene tmiis- 
versale, une de chaque c6te, pres du bord ; sur la partie mediane, 
sous la fossette superieure, le front se bombe legerement en un 
talu longitudinal borde de chaque cote par un assez large sillon. 
Surface du vertex fort concave, a bords saillants; lobe lateml 
portant les yeux, relativement assez gros. Tronc commun des 
deux nervures du clavus, au lieu de se prolonger en arricre, se 
terminant dans le bord interne ; partie apicale reticulee du corium 
remontant a peu pres jusqu’au noilieu de Felytre. Trois epines 
sui' les tibias posterieurs. llostre s’etendant entre les hanches 
posterieures. Voisin des genres Bseudodictya et Buhlella, Schmidt, 
par la siuface du fi'ont non unie, s’en distingue aisement par le 
trone commun des deux nervures du clavus se terminant dans 
le bord interne. 

Type du genre, N. punctata^ Lallemand. 

(1) Bovodictya punctata, sp. n. 

Tete, pronotum d’un jaune tres legerement brunati'e, biillants ; 
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sont noil’s ; snr le front, la carene transversale, une bande traiib- 
ver&ale mediane, ayant sur le milieu une pointe dirigee vevs le bovd 
superiem’, a cbacune de ses extreiuites, le long du bord extenie, 
une bande longitudinale se prolongeant jusqu'au bord pobierieur 
du vertex, enfin, dans chacun dcs deux sillons longitudinaux bituos 
au-dessus du clypeus, un triangle ; bur le vertex, trois ligiies longi- 
tudinales, dont la mediane s’eteud juscpib'i la carene transver&ale 
du front ; sur le pronotum, trois bandes longitudinales, une niediano 
plus large, se bifurquant au bord antru’ieur et enclavant ainsi une 
petite -kche jaune et deux latoi-ales. Olypeus noir, brilkni. 
Ecusson noir, brillant, ayant deux taches jaunes. Bur les elytres 
longs de 18mm., les 8 premiers mm. et la partie exloriie au radius, 
sur une longueur do 14 mm., sont ocre-jauiio clair ; partie apicale 
noii’e, a bord ant6rieur oblique du radius vers I’cxlrfc'nnite du clavus ; 
sur la partie basale jaune, le tronc basal des iicrvures, cinq tacbcs 
sur le corium et quelquefois une sur la nervure externe du clavus 
sont noirs, les cinq tacbes du corium sont disposees eomme suit : 
trois sur le cubitus, dont la plus petite a sa base et deux sur la 
partie externe au mdius, Ailes d’un blanc-laiteux, largement 
bordees de brun-noir et a nervures brunes. Abdomen noir, ses 
bords lateraux ainsi que le bord posteriem* du dernier segment h la 
face inf^rieure, et les organes genitaux sont rouge-carmin. Sternum 
noir a tacbes jaunes ; bancbes posterieures jaunes ; pattes iioires, 
articulations lemoro-tibiales et une tache vers Fextremite des 
tibias rouges. 

Mah. Cameroun, Buar, v. 1914. 

Longueur du corps 15 mm. 

Elyti’es : longueui* 18 mm., largeur 5*5 mm, etendus 42 min. 

(2) JElddara coBtalis, sp. n. 

T5te, pronotum, 6cusson, sternum ocre I4g5rement brun&tre, 
milieu de Fecusson un pen plus fonc§. Elytres d’un orange legere- 
ment rouge^tre, a extr^mite brun-noii’^tre ; ailes k base ros€e, 
deiriem celle-ci une petite partie d’un blanc plus ou moins orange 
et tout le restant bran. Face sup^rieure de Fabdomen rouge^tre, 
sauf la base des deux premiers segments qui cst noire ; face in- 
ferieure ^ segments noirs hordes posterieureineiit de rouge-orange et 
rougeatres sur les cdtes. Organes genitaux rougeMres. Handies 
noires. Hostre, pattes ocre-bnm. 

Front bombe ; rostre s’etendant entre les bandies posiorioures ; 
trois opines sur les tibias posterieurs. 

Longueur to tale 16 mm. 

Longueur du corps 10 inin. 

Elytres etendus 31 mm. 

Hah. Gold Coast, Acci-a, iii. 1921 (Dr, W. J. ScoU Macjie), 

(3) Meta^hcdm abyssinica, sp, n. 

T^te, protborax, m^so- et m^tasternum, abdomen rouges ou ocre 
plus ou moins rouge^tre, le front est toujours plus fonce. Sur le 



243 


tulgoTides nouveau^ du British Museum. 

pronotum, qiiatre taclies noires dont les deux medianes sent les 
plus grandes. Ecusson noir. Elytres longs de 21 mm., les 12 
premiers mm. sont noirs, les derniers ocre-brun ; sur la partie 
noire dans I’espace compris entre le radius et le bord externe se 
voient des tacbes rouges, une bordure posterieure a cette partie 
noire, s’etendant plus ou moins loin vers I’interieur, est egalement 
rouge. Ailes rouges, partie apicale et une bordure s’etendant 
jusqu’a la region anale, brunes ; sur la parfcie rouge, un tacbe pres 
de la base et six autres, un peu plus en arriere (dont trois grosses 
et trois petites) brunes. Sur les cotes des segments abdominaux 
des tacbes blancbatres. Bostre, pattes noirs. 

Surface du fi'ont plus longue que large, aplatie, ayant deux 
carenes laterales, assez peu saillantes ; rostre s’etendant jusqu’au 
devant des organes genitaux. Le prolongement du front sm' le 
vertex est tres petit. Cette espece poun*ait etre mise dans le genre 
Malfeytia a cause de la longueur du rostre et des tacbes sur les 
elytres, mais s’en difEerencie par son prolongement frontal. 

Longueur totale 25 mm. 

Longueur du corps 17 mm. 

Elytres : longueur 21 mm., largeur 8 mm., etendus 48 mm. 

Mah. Abyssinie, Harar (ma collection). Lake Zwai, v. 1914 
(O. Komes') (Collection du British Museum). 

(4) Solodictya incarnata, sp. n. 

Vertex, pronotum, Ecusson rouge -brunati’e ; front, clypeus, 
abdomen, pattes, partie basale des elytres rouge-grenat ; elytres 
recouveides d’une poussiere blancbatre, a nervures jaun^tres et 
partie apicale brune, plus claire par places (vus par tmnsparence), 
au devant de celle-ci, dans les demieres cellules de la partie basale 
rouge, des tacbes brunes. Champ basal des ailes assez grand, 
rouge, partie apicale largement noire, region anale d’un blanc- 
laiteux, les nervures brun -rouge dans la partie ant^ideure, devien- 
nent concolores pres du bord posterieur. A la face sup€rieure de 
Tabdomen, les segment sont hordes de blanc-jaunatre en andere et 
sur les c6tes, et seulement sur les cotes a la face inf^rieure ; la plus 
grande pai’tie de Tabdomen, surtout a la face sup^rieure est recou- 
verte d’une matiere blanche, cireuse ; extr^noite des %ines et giifes 
brunes. 

Front un peu plus large que long, sans carene ; rosti’e depassaiit 
les hanebes post^rieures ; Elytres elargis en arriere a r^seau apical 
dense ; quatre Opines sur les tibias post^rieurs. 

Longueur du corps 20 mm. 

Elytres : longueur 20 mm., largeur 7 mm., etendus 43 mm, 
Sal). W. of Kambovfi (150-200 miles) (3500-4500 ft.), 

(5) Desudaha meridionalis^ sp. n. 

T^te, pronotum et ecusson brun clair, c6tes de ce dernier noirs ; 
rostre ocre-brun ; sur le clypeus une ligne longitudinale et des 
stries obliques ocre-brun clair ; sternum jaune-brun plus fonce par 
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places; abdomen ocre-jaune; pattes ocre-brun, plus claires par 
places ; partie basale des elytres d’un bi*un clair legerement roiigc- 
Itre, Yers I’extremite de celle-ci deux ou irois taclies claires, 
cellule basale noire; partie apicale ocre-brun, sur la deuxieitie 
branche du median, deux petites tacbes noires situees a pen de 
distance Tune derriere Taiitre ; ailes ajant la partie basale rouge 
bordee de brun en arriere et I’apicale (plus de la moitie de la 
longueur) hyaline a nervures brunes. 

Prolongement du front sur le Yeidiex uul, partie superieure du 
front seulement legerement renYcrsoe en arridre ; n)stre dopassant 
de tout son dernier article les bandies posterieures ; trois opines 
sur les tibias posterieurs. 

Longueur du corps 11 ‘5 mm. 

Longueur totals 15 mm. 

Elytres : longueur 12 mm., largeur 83 mni. 

Sah. N.S. Wales, 1909. 


Tribu Ehikobthtnt. 

( 6 ) BhinortJia (sdMojpica, Sebmidt. 

Stett. Entom. Zeitung, Ixyit. p. 182 (1913). 

Var. nov. centralis. 

Differe de la forme type par, 1 % ^absence de la taclie allongee 
situee au-deyant des yeux (la couleur de la tete est variable, depuis 
ocre-jaune legerement teinte de rouge, jusqu’au rouge-brique) ; 
2 ®, la couleur des pattes, qui sont plus ou moins rouges; 3 *^, 
Fabsenoe de tacbes sur les tibias anteiieurs et medians, et, 
Vabdomen vert. 

JE[ah. Abyssinie, Mamquo, 20. vi. 1914 {Kovacs). 

Var. nov. minuta. 

Differe par, D, la taille plus petite, longueur totale 15 mm., 
longueur du corps 11 mm., elytres ^tendus 30 mm. ; 2°, I’absence 
de la tacbe allongee, situde au-devant des yeux : 3 ^ la couleur de 
Tabdoraen qui est vert au lieu d’eti-e ocre-jaune ; 4 ^ les ailes, toute 
la partie basale est rouge au lieu d’etre jaune, sauf une fine bordure 
au-devant de la partie apicale brune ; 5\ enfin, Fabsence de tacbes 
sur les tibias ant 6 rieurs et mMians. 

Sah. C. Abyssinie, Labe Horadaba, 1. vi, 1914 {0. Kovacs). 

Var. nor. pallida. 

Differe par, 1 °, Fabsence de tache allongee au-devant des yeux 
et de tacbes sur les tibks ; 2 ”, la coloration blanc-rose des elytres ; 
3% k coloration^ des ailes dont la partie basale est rose pale et 
Fapicale brun clair. 

Sah. Abyssink, Lake Zwai, v* 1914 ( 0 , Kovacs). 
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Sous-famille Euhybbachin^. 

Tribu Loxocephaliki. 

(7) Loxocepliola maculata^ sp. n. 

Au bord anteriear de la tete une ligne noire allant d’un adl a 
Tautre ; vertex, pronotum, ecusson jaune-brunatre clair ; eljtres a la 
partie basale vert-brun clair, a taches blanc-verdatre, plus noiii- 
breuses vers la partie interne, a la partie posterieure blanc-vert, 
ayant 2 rang^es ti’ansver sales de taches noires, le nombre de celles-ci 
varie d’un elytre a I’autre, bord posterieur noirj front jaune, 
clypeus brun, a base jaune ; rostre brun-noir ; sont rouge-carmin : 
le prosternum, les hanches et cuisses anteriemes et medianes, la 
Crete longitudinale de la face inferieure des tibias anterieurs, les 
tibias medians ; sont brunatres : les meso- et metasternum, les 
hanches et cuisses posterieui'es, les tibias anterieurs et posterieurs, 
le bord externe et Textremite des tibias medians, les tarses, les 
organes genitaux, une bande transversale mediane sur le dernier 
segment abdominal ; abdomen jaune. 

Yeux presentant une epine a leur partie inferieure ; tete un peu 
moins large que le pronotum; ailes plus larges que les elytres; 
tibias posterieurs ayant six epines. 

Longueur to tale 18 mm. 

Elytres : longueur 15 mm., largeur 6 mm. 

Bah, Tonkin, Chiapa, Juin (i?. V, de Salmza'). 

(8) JParopioxys infuscafa^ sp. n. 

Front, vertex,' pronotum et ecusson jaunes ; rostre ocre-jaune ; 
sont noirs : le clypeus ; sur le front, deux bandes transversal es, une 
au milieu et une au sommet, cette derniere est amincie a la partie 
mediane; au bord posterieur du vertex, deux taches reunies par 
une ligne ; sur le pronotum quatre taches, dont les medianes sont 
plus petites ; enfin, sm’ I’ecusson, quatre taches a peu pres dgales, 
disposees en ligne transversale. Elytres jaune-brunatre, sur ceux- 
ci des taches de forme irreguliere, noires vers la base, bmnes vers 
I’extremite, et dans ces taches foncees des plus petites arrondies, 
jaunes ; pres du bord apical, douze a treize taches noires, brillantes. 
Ailes brun-noir, plus foncees vers I’extremite. A la face superieure 
de Tabdomen les segments sont jaune-brun, hordes de brun en 
arriere, a la face inferieure, ceux-ci sont jaunes. Organes genitaux 
brun-noir, brillants. Sternum et pattes ocre-jaune. Sur les cuisses 
anterieures et les tibias anterieurs et medians, des taches noires. 
Tarses posterieui's bruns. 

Longueur du corps IG mm. 

Elytres: longueur 16 mm., largeur 6 mm., etendus 36 mm. 

Bah, Sierra Leone {Mayor Bmits"), 

(9) Ba^vpioxys versicolor^ sp. n. 

Eostre et clypeus rouge^tres; front et vertex bronze clair, 
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l)rillants, carene transversals les separant brun-verdatre fonce ; 
pronotum jaiine-brunatre ; ecusson jaune-brunatre avec xine grande 
tache m^diane et deux lateinles brunes. Ease des elytres d’un 
bknc legerement brunatre, puis une zone olive, s’etendant jusqu’a 
Textremite du tiers basal, cette coloration olive se mue progressive- 
ment en brun claii’ sur le clavus, dans cette zone se trouvent, sur le 
corium, trois ou quatre taches assez grandes d’lm bleu-verdatre et 
sur le clavus, une grande tache blanc-brunatre ; ensuite se trouve 
une large bande blanche teintee legerement de bleu-verdatre vers 
le bord externe; enfin Textremite est d’un brun tres clair, sixr cette 
derniere partie (a peu pres la moitie de la longueur de I’elytre) se 
trouvent des taches blanches, circuses. Ailes blanches, a partie 
apicale brun tres clair. Face superieure de Tabdomen recouverte 
d’une secretion crreuse; face inferieure rouge. Pattes et sternum 
d’un rouge plus fonce ; extremite des tarses et epines noire. 

Longueui' du corps 12 mm. 

Elytres : longueur 16 mm., largeur 7 mm., gtendus 36 mm. 

Hal. Northern Nigeria {A. S. 1916). 

Tribu Plattb 
(40) Olonia ornata^ sp. n. 

Vertex noir mat, pronotum brun ; 4cusson brun, ^ pai'tie m^diane 
(comprise entre les carenes en fer-a-cheval) noire. Elytres bruns, 
a la fin du tiers basal, une bande transversale formee de trois ou 
quatre taches noires, en avant de celle-ci, sur la partie basale, des 
•^ches claires, en arriere de la bande se trouvent de nombreuses 
taches blanches, dont les plus grandes se voient au bord externe et 
a la partie apicale; sur la partie posttoeure existent ^galement des 
taches brunes mal Ihmt^es, dont la plus grande est oblique partant 
du bord externe et se dirigeant en dedans et en arriere. Axles 
brunes, h extr^mitg et region anale blanches- Abdomen, brun 
clair h la face sup^rieme, ocre-jaune h> rinfSrieure. Froxxt brun 
tr^s clair ou jaune-brun ; clypeus ocre, h stries lat^rales rouges ; 
rostre ocre 14g^rement teint§ de rouge. Mdtasternum ocre-jaune. 
Cuisses ant^rieures rougetoes la base, bxnines ou noires vers 
Textremit^, cuisses median es rouge^tres; tibias anterieurs bruns 
ou noil's, plus clairs par places ; tibias medians ocre-brun, bruns 
fonc€ k certains endroits ; pattes post^rieures ocre-brun, les tibias 
un peu plus fences que les cuisses; tarses ocre-brun, a extremity 
bx'un-noir. 

Pas d’^pine k la partie inferieure des yenx; longueur du pro- 
notum et du vertex reunis moins grande que leur largeur ; clavus 
ferm^ k son extremity posterieure, ses deux nervures se r^unissant 
en un tronc commun. Front plan, sans fossettes. Troia Opines 
sur les tibias post^rieurs. 

liongueur du corps 10 mm. 

Elytres i Ipngueur 12 mm., largeur 5 mm., 6tendug 29 mm. 

Austrafte, Hermansburg (jST. Sillier). 
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Tribu Daedini. 

(11) Metoponitys ornafus^ sp. n. 

Front et clypens bruns, leur suture, une ligne transversale a la 
partie inferieure du premier, une a la partie supdrieure du second, 
aiiisi que la Crete de ce dernier ocre-brun ; rostre ocre-brun estompe 
par places de brun ; sternum ocre, tach^ de brun ; pattes brun-noir, 
ocre-brun par places; tibias posterieurs et tarses ocre-brun, 
I’extremite de ces derniers est brun-noir; segments abdominaux 
brun-noir, bord^s en arriere d’ocre legerement brun. Vertex, 
pronotum ocre-brun, taches de noir, le second Test surtout en 
arriere, a la partie mediane et sur les cotes le long et en dedans 
des carenes laterales. Ecusson brun-noir. Elytres brun tres clair, 
sur ceux-ci des points, des taches et des bandes noires ; en avant du 
milieu de la longueur, une large bande se dirigeant en arriere et en 
dedans jusqu’a la branclie externe du median, a ce niveau, elle se 
coude en avant, se retrecit, est moins marquee jusqu’au clavus et 
se dirige obliquement, pour arriver pres du bord interne a peu pres 
au meme niveau qu’au bord externe; Textremite est noire, en 
avant de celle-ci, le bord externe est d’un blanc legerement teinfc^ 
de jaune-brunatre, dans cette bande claire se trouvent des taches 
noires la separant en quati’e parties ; au bord interne, a la partie 
apicale, se trouvent trois ou quatre petites taches blanch^tres. 

Carene mediane du pronotum peu marquee. Ailes plus larges 
que les elytres, ceux-ci se retrecissent en arriere, mais ne sont pas 
efhles en pointe comme dans I’espece suivante, ils ont leur bord 
posterieur arrondi et la partie apicale se releve. 

Longueur totale 9*5 mm. 

Longueur du coips 7 mm, 

Elytres : longueur 8 mm., largeur la plus grande 4 mm. 

Hah. Gold Coast, Abuid, 1912-13 (W. H. JBatterson). 

(12) Met op 07iitys prolong atm f sp. n. 

Front brun clair, traverse en largeur par quatre lignes jaune- 
brunatre ; sur le clypeus brun, vers la base, une ligne transversale 
jaune-brunati'e. Verdex, pronotum et ecusson ocre-bi-un, sur le 
premier xme bande le long du bond anterieur, une le long de chaque 
bord lateral et enfin quatre taches sur le disque, les deux taches 
m^dianes sont transvex’sales et tres voisines, les deux laterales sont 
longitudinales ; pronotum avant deux taches brunes medianes, le 
long des carenes il est tache de brun ; sur I’^cusson deux grandes 
taches medianes. Elytres ocre-hrun, taches de brun-noir, cette 
coloration dessine : 1*^, une bande sur les deux tiers antSrieurs du 
clavus (sur sa nervure externe), de la passe sur le corium, plus ou 
moins bien marquee jusqu’a la branche externe du median, elle 
Test f ortement en dehors de celle-ci ; 2°, en arriei'e de cette bande, 
d’autres transversales et une longitudinale plus ou moins regulieres, 
I’extrtoite ©st egalement brun-noir, .en avant de celle-ci, se 
troixvent au bord externe cinq taches blanches, quatre grandes et 
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une petite (la deriiiere) et au bord externe trois ou quatre pctitos 
de m^me coloration. Aile^ brun-noir, ocre-brun vers la base et au 
bord anterieur; segments abdominaux brun fonce, hordes en 
arriere d’ocre-brun ; sternum et pattes ocre-brun, taclic^ de brun. 
Les elvtres au niveau de la pointe du clavus, sc retrecissent pro- 
gressivement en une longue pointe. Tibias posterieurs dilatc\s, 
applatis en dehors et en dedans, ayant trois opines. Carene 
mMiane du pronotuin tres mousse, de celle-ci, au bord anterieur, 
partent deux carenes laterales, dessinant et\trc elles un largo 
fer-a-cheval. Ailes plus etroites que les elytres. 

Longueur du corps 6 mm. 

Longueur totale 10 mm. 

Longueur des elytres 9 mm. 

Blab, Cameroons, Escalera, 1903-355. 


Tribu ANGYniiiri. 

(13) Ancyra luangana. 

T^te, pronotum, ecusson et sternum ocre-brun ; sur le front 
quatre lignes rugueuses et la carene transversale superieure, le bord 
anterieur du vertex et celui du pronotum, sur ce dernier, une bande 
transversale interrompue au milieu, Tangle post^rieur de I’^cusson 
brun-noir. Elytres brun-chocolat a la face superieure, rouge- 
pourpre a Tinferieure, leur appendice ocre-brun, Ailes brun-noir, k 
extrlmite brun clair. Yeux gris-brun, epine situee a leur partie 
inf^rieui’e brun-noir, Clypeus brun claii* taohete d’ocre-brun. 
Cuisses brunes et tibias brun-noir, tachetes Tun et Tautre de brun 
clair. Segments abdominaux ocre-brun clair, le dernier et les 
organes genitaux sont brun-noir. Toute la suiface de Tinsecte est 
assez brillante. 

Au bord apical des ^l 3 rbres, it la racine de Tappendice, pas de 
callosite. Sur le pronotum une sailiie transversale. 

Longueur totale (sans Tappendice) 14 mm. 

Longueur du corps 8'5 mm. 

Elytres: longueur (sans Tappendice) 10 mm., largeur 5*5 mm. ; 
longueur de Tappendice 6 mm. 

Bah. Luang- Prabang, Ban Samang, 9. xi. 1917 (H. V. de 

Par Tabsence de callosity, cette espece ainsi que la suivante 
A, mcina se distinguant facilement des autres Ancyra, 

(14) Ancyra vicina,^ sp. n. 

De coloration genemle plus foncee que la prec^dente, les elytres 
out une teinte noiratre vers la base, leur extremite est brun -clair 
et leur appendice est noir. Les pattes sont noires, sur les tibias 
ant^rieurs, des places sont l^gerement plus claires; abdomen brun. 

^ Comme cbez At. luangana pas de callosity but les elytres, s’en 
distingue par T£ippendice noir et la taiile plus petite. 

tongueuj totale (a^s Tappendice) 11 mm. 
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Longueur du corps 8*5 mm, 

Elytres : longueur (sans Fappendice) 9 mm., largeur 4 mm. ; 
longueur de Fappendice 5 mm. 

Mah. Tonkin, Xieng Khouang, Ban Sai, 8. xii. 1918 (B. V. de 
Salvaza), 


(15) Ancyra xiengana, sp. n. 

Espece voisine, comme coloi-ation de luangana^ s’en distingue 
par la couleur des pattes, qui sent noii'es, par celle de Fabdomen 
qui est brun et par la base des elytres plus foncee, Fextremite 
de ceux-ci sont comme leur appendice, ocre-brun. Tandis que 
A, luangana et mcina n’ont pas de callosite,-celle-ci en presente 
une bien visible, mais beaucoup moins nette et saillante que dans 
les quatre autres especes decrites jusqu’a present et sa coloration 
est la meme que celle de Fexti-emite des elytres, ceux-ci, au lieu de 
se retrecii* en arriere, s’elargissent vers leur partie posterieure. 

Longueur totale 18 '5 mm. 

Longueur du corps 10 mm. 

Elytres : longueur (sans Fappendice) 12 mm., largeur 6 mm. ; 
longueur de Fappendice 6 mm. 

Mob, Tonkin, Xieng Khouang, Thakn, 20. xi. 1917 {B, V. de 
Salvaza), 


Sous-famille Cixiinje, 

(16) Anigrus pallidus^ sp, n. 

Tete, 0017)8, pattes blanc-ocreux, abdomen reconvert d’un enduit 
cireux ; ecusson gris clair, sui’ ses cdtes trois petites stries trans- 
versales binines, Elytres et ailes d’un blanc-laiteux sale, opaques. 

Front creus5 en une gouttiere longitudinale assez profonde, a 
bords externes saillants, legerement plus etroit entre les yeux qu’a 
son exti-emite inferieure, aussi long ou legerement plus long que 
deux fois sa largeur. Ecusson sans carene. Kadius saillant, 
gi-anule jusqu’a sa bifurcation, nervure externe du clavus saillante, 
granulee, Finterne est simple. 

Longueur totale 6 mm, 

Elytres : longueur 5 mm., largeur 3 mm. 

Bah, Gold Coast, Aburi, 1912-1913 {W. R. Patterson), 

(17) Anigrus semihyalinus^ sp. n. 

Voisin du pr5c6dent, corps d’un blanc-ocreux j pronotum legere- 
ment brunatre. Elytres et ailes d’un blanc-kiteux, a moiti^ 
transparents. 

Sur F ecusson trace de trois carenes longitudinales. 

Longueur totale 6*5 a 7 mm. 

Elytres : longueur 5*5 a 6 mm., largeur 3 mm. 

Hah, Uganda, Kampala, 8. viii. 1921 (LT. Hargreaves). 

Vit sur les cafeiers. 

Ann, & Mag, N, Hist, Ser. 10. Vol, i. 
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XXL — Additional JS'otes on some Branchiomnrs from 
OdernJieim. By 0. M. B. BuLMAN, Pli.D., D.l.C., A.E.O.S. 

[Plate XTI.] 

Introduction. 

Odernheira, in tlie Palatinate o£ Bavaria^ lias recently 
become familiar as a locality for exceptionally well-preserved 
amphibian remains from the Unterrotliegende. Most con- 
spicuous in this fauna are the small forms belonging to the 
family Branchiosauridse, of wbich three genera, each repre- 
sented by a single species, have so far been recorded, viz., 
JBrancJiiosaurus amllystomus^ Credner, Belosaurns laticeps^ 
Oredner, and Micromelerpeton erednen^ Bulman & Whittard, 
Descriptions of these species are included in a previous publi- 
cation by Dr. Whittard and the writer*. Shortly after 
the completion of that woik, however, an opportunity 
was afforded of visiting the CJeologische-Paleeontologische 
Institut of the University of Tiibingen, and of examining the 
Branchiosaur collection there preserved. As a result, further 
information has been gained on certain points of the structure 
of Micromelerpeton credneri^ not clearly shown in the material 
originally available. Moi'eover, another specimen from the 
same locality has lately been acquired by Professor D. M. S. 
Watson, which constitutes a new species, placed with reserve 
in the genus L^piorophus^ Bulman & Whittard (op, cit, supra^ 
p, 558). 

It is the purpose of the present note, therefore, to give a 
brief account of the additional features of Micromelerpeton 
Gredneri^ exemplified by the Tiibingen material, and to describe 
the new species in Professor Watson’s collection. 

My best thanks are due to Professor Baron F. von Huen© 
for his kind assistance at Tubingen and for the generous loan 
of the specimens concerned ; and to Professor D. M. S. 
Watson, F.E.S., for his ready advice and for laboratory 
facilities at University College, London. I am indebted also 
to Mr. J. Thomas for the photographs reproduced here, and 
for others upon which text-hgs. 1-5 have been based, 

1, Micronielerpeton credneri^ Bulman & Whittard. 

The Pectoral Girdle^ — Specimen 81 (Greol. Pal. Inst., 
Tiibingen) is of inteiest as providing confirmatoiy evidence 
ior the recJonstrnction of the pectoral girdle of this species 
♦ Pioc. Zool. 8oo. pt. in 1926, pp, 633-579. 
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already given {op. eit. fig. 12, L and II.). The elements o£ 
the girdle, as shown in the accompanying figure, are here 
approximately undisturbed^ and the paired clavicles partially 
overlap the large rectangular interclavicle. A portion of one 
of the scapulse is seen on the right, the posterior border being 
fairly sharply defined. The scapulas were previously un- 
known in this form, but there are indications of these bones 
in several of the Tubingen specimens ; they are, however, 
always in a broken condition, and may possibly have been 
only partially ossified. 

The Bind Limh (PL XIL fig. 2). — The hind limbs are 
well-preserved in specimen 6 and rather resemble those of 


Text-fig*. 1. 



Mici^omelei’peton crednerL Specimen 81, Geol. Pal. Inst., 
Tubingen, x2*75. ^ 

CZr, clavicles ; PCX, interclavicle ; <SC, scapula. 

Pelosaurus laticeps^ in that the tibia is readily distinguishable 
from the fibula by its greater length and more slender form. 
There is a large unossified tarsus. The phalangeal formula 
can now be given as 2, 2, 2 -f, 3-1- , 2+, and there can be 
little doubt that this represents the normal 22343. 

The Body-Impression (PI. XII. fig, 1). — The narrow 
elongated body-impression is clearly shown in specimen 5, 
which is almost entire. The tail is considerably longer than 
it was represented in the original reconstruction {op. cit,. 
fig. 13) ; measured from the pelvic girdle, the length of the 
tail is actually as great as that of the presacral vertebral 
column. 
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2. LeptoropTius levis sp. n, 

Holotype : Nos. 20 and 21 (counterparts) in the collection 
of Professor D. M. S. Watson, University College, London. 

The Cranial Roof . — The bones are very thin, and, although 
sufficiently well-preserved to show the surface-ornamentation 
of fine radiating stride, their outlines are difficult to determine. 

The Tabulars are broad, but so short as to permit contact 
between the supratemporals and dermo-supraoccipituls over 
a considerable distance. The Parietals and Siqn'atemporah 


Text-%. 2. 

PMX 



Leptcrophm Uvis. sp. n. Dorsal aspect of the skull, X2J. 
(Specimen 20, Coll. D. M. S. W.) 

prefrontal; /t/, Jugal; MX, maxilla; NA, nasal; PF, post- 
frontal; PMX, premaxilla ; PO, postorbital; QJ, quadrato-jugal ; 
BQj squamosal, 

show broad scarfed edges anteriorly and laterally for the 
attachment of the postfrontals, postorbitals, and squamosals. 
The parietal foramen is anteriorly situated. The Frontals 
and parietals are of about equal length and the former are 
excluded from the orbital margins. The Lachrymals and 
j anterior portions of the PrefrontaU cannot be discerned. The 
PostfroniaU^ Postoriitals^ and Jugals are large, but an exact 
* Lai,, htis, unsubstantial, light. 



some Branchiosaurs from Odsrnheim^ 253 

outline is known only for the postorbitals ; the hinder edge of 
the postfrontal (text-fig. 2) is apparently broken ; the posterior 
portion of the jugal is well shown, but it is uncertain if this 
bone extended far enough forwards to meet the lachrymals 
(as in Leptorophiis tener (Schonfeld)) or if the maxilla played 
some part in the determination of the outer margin of the 
orbit. The Premaosilla and Maxilla are represented by 
sections which determine their length and the point to which 
the hinder end of the maxilla reached back. The Squamosal 
is clearly defined, together with the back of the Quadrato-jugal^ 
the anterior end of which is fairly well fixed by the margins 
of the squamosal and jugal. 

The Palate is in a less satisfactory condition. Of the 


Text-fig. 3. 



Leptorophiis levis, sp, n. Palatal aspect of the skull, X 2f . 

(Specimen 21, Ooll. D, M. S. W.) 

PAj palatine ; PSP, parasphenoid ; PT, pterygoid j FO, Yomer ; 
other lettering as in text-fig, 2. 

Parasphenoid, the central portion of the processus cuUriformis 
alone remains. The Pterygoid possesses a broad gracefully 
curved quadrate ramus, of which the anterior termination is 
indefinite. Fragments of the anterior portions of the PaZa- 
tmes, with large tusks, are seen on both sides of the skull. 
The left Vomer shows that this bone possessed two large 
tusks — or, more probably, one tusk and the socket of the 
replacing tooth — and several smaller teeth. Numerous fine 
striations, ending abruptly at a transverse line (text-fig. 3), 
indicate a portion of the hinder margin of this bone, but tlie 
outline cannot be determined with certainty. Yet, despite the 
poor preservation of tlie vomers and palatines, the impression 
of the internal naris on the left side is quite distinct. 
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Affinities . — The thinness of all the bones (including those 
of the palate), the large quadrato-jugals, the elongated frontals 
and parietals, and the general shape of the reconstructed 
skull suggest the reference of this species to the genus 
Leptorophus. There is no evidence whether or not the 
charactmstic Y-shaped palatines of L. <ener are represented 
here nor can it be determined that the civouniorbital ring was 
complete; the latter could only have been broken to admit 

Toxt-flg. 4. 




L&ptorophm levis^ Tx, Beconstructiona of the skull, x2|, 

A.bove, dorsal view ; below, lateral view. 

dermo-supraoccipitals ; jP22, frontal ; LAf lachrymal ; 
parietal supratemporal ; TAB^ tabular ; other lettering as 
in text-fig, % 

(For the purposes of the reconstruction, since the palatal bones are only 
imperfectly preserved, the shapes of the roof-bones were cut out in 
paper end assembled on a plasticine base which had been given tlie 
approximate form of known Branchiosaur skulls. The necessary 
ad;|ustments were then made to allow the bones to fit as accurately 
as possibk, and the above figures have been obtained from camera- 
lucida drawings of this model.) 

the tnaxilla to the outer orbital margin, as has been tenta- 
tmly shown in the reconstruction. The pterygoids, retaining 
as they do the downward flange^ on the outer side of the 
palatal ramus, se^m to be of a more primitive type than those 
of £. the form is less specialised in other features — 

Stot# as^th^lmhllersize of the quadrato^jugal, the more normal 
' ** SeeBulnlan and "Wliittard, op, cit, p. 576, 



255 


071 Arcliegosaurus decheni, Goldfuss. 

shape of tlie squamosal, and the relatively smaller orbits, 
Leptoroplius levis may thus occupy an intermediate position 
between tlie MiGromeJerpeton--Pelosaurus type and the geologi- 
cally younger species L, tener. 

EXPLANATION OF PLATE XII, 

Fig, 1. Mici'omelerpeton credneri. Nearly complete specimen, X 

showing body-outline and elong'ated tail. (No. 5, Geol.-Pal. 
Inst., Tubingen.) 

Fig, 2. Mioroynelerpeton credneri. Pectoral girdle and bind limbs, X 1. 
(No. 6, Geol.-Pal. Inst., Tubingen.) 


XXII. — On the Structure of the Palate and Mandible q/’Arche- 
gosaurus decheni, Goldfuss. By W. F. Whittaed, Pin.!)., 
D.I.C. 

[Plate XIIIl 

It is now over eighty years since Goldfuss described the 
general structure of a new amphibian which he named 
Archegosaiirus decheni (i) * ; three years later Burmeister (2) 
gave a description of the cranial roof and a restoration of the 
palate (2, pi. iv,), but it was not until a decade after the 
appearance of the original work, when H. vou Meyer pub- 
lished his monograph on the osteology of this animal (3), that 
a really detailed account w^as available. Several other papers 
have appeared subsequently (4-15) and the anatomy of 
A, decheni is well-known, excepting that of the palate and 
the mandible- Within the last few years, Prof. D- M. S. 
Watson has accumulated a collection of specimens f which 
sheds much more light on the structure of the palate and 
lower jaw, and it is the purpose of this paper to describe 
these parts of the skeleton which hitherto have received but 
little attention* 


Technique, 

At certain levels, the Lower Permian rocks of Lebach, 
near Saarbruck (Rhenish-Prussia), contain numerous iron- 
stone (sideritic) nodules which often enclose portions of the 
skeleton of A, decheni. The preservation of the fossils is 

* Numbers witbiu parentbeses refer to Bibliography, p. 264. 

t The collection is boused iu the Zoology Dept., IFniversity College, 
Loudon, 
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usually good, the original bone being sometimes present in 
the mineralized state, but more often it has been dissolved, 
leaving exquisite moulds in the hard ironstone. 

If the moulds are not clean they are treated vrith hydrochloric 
acid, which removes the bone and has but little effect on the 
matrix. A thin layer of shellac dissolved in 95 per cent, 
alcohol is then applied with a camel’s liair brush and this, 
when dry, is covered by a layer of Clove Oil. A healed 
mixture of gelatine and glycerine, rendered opaque by zinc 
white * or ground charcoal, is pourocl upon tlie spociinen or 
into the cavity of the “ hollow mould ; when cool the mixture 
is elastic and is removed with the fingers, which sliould be 
coated with oil. The cast so obtained shows the minutest 
detail and will keep almost indefinitely. The glycerine- 
gelatine mixture is invaluable for making casts of ^Miollow ” 
moulds, because, being elastic, it resumes the shape of the 
cavity without deformation of outline. 


Sub-phylum AMPHIBIA. 

Order L ABYRINTHODONTI A . 

Grade Raohitomi, Cope. 

Family Archegosauridse, Fritsch. 

Genus AkchegOSAURUS, Goldfuss. 

Archegosaurus decJieni^ Goldfuss, 1847, 

Hemann von Meyer made a reconstruction of the cranial 
roof of Archegosaurus decheni in 1857, but judged by the more 
modern zoological nomenclature^ several of the bones were 
inappropriately named (3, pL viii.a). Thus the Jochbein 
(Zygomaticum) is now termed the jugal^ the Schlafenbein 
(Temporale) the supratemporaly the Zitzenbein (Mastoideum) 
the tahuJar, the Paukenbein (Tympanieum) the squamosal^ and 
the Oberhinterhauptsbein (Occipitale superius) the dermo- 
supraoccipitaL There is little to add to the original descrip- 
tions of the cranial roof, although attention may be drawn to 
the relatively small size of the nares, to the posterior process 
of the tabulavs which supported a musculature replacing the 
post-temporal bone of fishes, and to the deeply excavated otic 
notches which are of interest because of their relation to the 
stapes (see p. 259). 

, . * Zino white was used at the suggestion of Baron F. Nopesa, 
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(a) The Palate. (Fig. 1.) 

The skull is elongated, possessing its greatest breadth at 
the quadrates ; it measures about twice as long as it is broad, 
being produced anteriorly to form a snout which is bluntly 
terminated ; there is a marked dorso-ventral compression of 
the skull. In adult individuals the snout is proportionately 
longer and narrower than in immature forms, and this 
developmental change is accompanied by a large increase 
in the size of the premaxillse. A. deoheni was an aquatic 
animal which frequented muddy waters and, as shown by 
the elongated shape of the skull, it probably preyed on small 
fishes. 

The Premaxillce are paired bones presenting an inner 
palatal and an outer facial surface ; ventrally, at the level of 
the palate, they are prolonged posteriorly as a thin shelf 
which effects articulation with the front of the prevomers. 
Each premaxilla carries a marginal row of six teeth. 

The Prevomers are plate«like bones meeting medially and 
forming a platform ” with the premaxillee. Laterally, they 
are })ierced by large choanse, which are bounded posteriorly 
by the palatines and externally by the maxillse. The 
openings of the nares on the palate are much larger than the 
nostrils, and it seems evident that the former were covered 
by muscular membranes which carried the nasal orifices. 
Sucli membranes would contract while the animal exhaled, 
and relax when it breathed in air. Each prevoraer is 
provided with a row of small teeth along the common suture 
and a crescentic row extending from the middle line to the 
top of a tooth-pit, the latter carrying a large tooth at its 
anterior extremity and smaller teeth scattered over the depres- 
sion ; another large tooth occurs in front of the pit. 

The Palatines are elongated bones which, posteriorly, are 
wedged between tlie forward-projecting rami of the pterygoids 
and the transverse bones (ectopterygoids). Anteriorly, each 
bono divides and is produced as two rami forming the postero- 
lateral border of the internal naris ; the external ramus is 
applied to the maxilla and the internal ramus makes sutural 
contact with the provomor. The palatines are dentigerous 
l>ones, each having about a dozen teeth which, witii the 
exception of the second tooth, decrease in size posteriorly. 

The Vtcnijgoids are triradiate bones, of which the anterior 
(palatine) ramus is the longest. On their ventral surface 
they possess a laige number of minute teeth which are 
distributed mainly on the anterior rami. Posteriorly, each 
bone turns through a right angle and ascends as a thin 
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dorsal flange into the cranium. Infernally, the palatine- 
ramus limits part of the interpterygoidal vacuity, and ex- 
ternally, it is in contact first with the palatine and tlion witli 
the ectopteiygoid. Tlie inner (parasplicnoid) ramus ap])ear,s 


Fig. 1. 
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to repose, at its extremity, upon tlie dorsal surface of tlie 
basipterygoid process of the parasphenoid, and according to 
Prof. AV at, soil, tlie pterygoid articulates with the basi- 
pterygoid process by a freely inoyablo joint ” (13, p- 10). The 
posterior (quadrate) ramus is inclined vertically, being con- 
nected posteriorly with the quadrate. The subtemporal Bossse 
are comparatively small — a condition which may probably be 
explained by the elongation of the skull and the presence of 
long ectopterygoids. 

The Ectopterygoids are not usually preserved, but from tlio 
figuie published by von Meyer (3, pi. xiii. fig. 1) they 
appear to consist of long thin bones attached to the outer 
margin of the palatines and to the inner side of the maxilhe. 
They extend backwards some considerable distance, and 
consequently tlie subtemporal fossae are reduced in size. 

The Parasphenoid is centrally placed, comprising an 
anterior sliaft (processus cultriformis) and a posterior lamina. 
The front of the shaft is wedged between the prevomers, and 
expands posteriorly to form the basal lamina which is approxi- 
mately quadrangular in outline. The front of the lamina is 
limited by the basipterygoid processes, which stand out as 
inclined ventral flanges. Dor.sally, each process is provided 
with an articular surface and it is liere that the inner ramus 
of the pterygoid is connected. Tiie basal lamina is orna- 
mented by three ridges and their complementary wide 
depressions, and it is with the lateral ridges that the ventral 
parts of the stapes are aligned. 

The shape of the Quadrates is uncertain, but a knowledge 
of their general proportions is obtained from the lower jaw 
where it is articulated to the palate (see p. 262). 

The Stapes arc paired ear-bones, situated postero-late rally 
on either side of the parasphenoid. The stapes consists of a 
flat(enod triangular area, lying in the plane of the palate, 
which turns through a right angle posteriorly and is produced 
upwards towards the otic notch as a stout rod. The ])alatal 
surface is pierced by a foramen, through which passed the 
stapedial artery atid nerve. 

(b) The Mandible, (Figs. 2 & 3.) 

The lower jaw of A, decheni comprises ten elements, of 
which the largest bone is the dentary. Tlie two moieties of 
the jaw meet anteriorly in a long symphysis formed by the 
splenial and dentary bones. The very noticeable ornamen- 
tation of grooves and lidges is present only on the outside of* 
the mandibular rami (7, p. 507). The Dentary is a strongly 
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Fig. 3. 



a 

a. Adult mandibular ramua^ dorsal view, half natxiral si7.e. b, Crosa- 
soction of mandible in the region of corouoid I, natural size. 
Drawings based on Spe(se. 3, 4, & 6, Coll. 1). M. S. W. 

Lettering as in fig. 2, and in addition T, dentary teeth splonial teetli. 
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developed bone extending nearly the entire length of the jaw, 
but it is practically confined to the outer and oral surfaces. 
It is underlain by the splenial-angular series and scuds back 
a narrow wedge, which lies aclpicsscd to the side ol the 
surangular. The number o£ teeth in the dentar}' increases 
with the development of the animalj and there may bo as many 
as thirty teeth in each ramus. Between two of tlu^se (eotli, 
there is occasionally a round depression which indieaies the 
former position of a replucod tooth. In con junction with 
its fellow, the deutary constitutes the auteiior portion oC 
the symphysis mandibular is, Jnlcrnally, the dentary is 
united with the splenial and the three corouoids, but since 
coronoid 111 divides posteriorly, the deutary does not inako 
part of the margin of the supra-Mcckolian fossa. 

The Splenial is a small bone, lorming a digitating suture 
with the prearticular ; it extends upwards to tho dorsal 
surface and its anterior portion is included in the symphysis ; 
it carries two teeth. 

Hht Posts])lemal and Angular elements underlie the deutary 
and prearticular ; they are long splint-liko bones, forming 
with the splenial and dentaiy the ventral surface of the 
mandible. 

In cross-section the jaw is seen to be narrow and deep 
posteriorly, but anteriorly it tends to assume a (juadrangular 
shape ; fig. 3 6 is a drawing of an intermediate stage in the 
region of coronoid I. The mandible is tliinnost on its inner 
side, where it is formed of the prearticular, and it is thickest 
ventrally and externally. 

The Surangular on its outer side almost entirely ovorlajis 
the articular, and it is very probable that these hones arc 
fused ; anteriorly, the thin backward-projecting wedge of the 
dentary overlies a portion of the surangular, which is pierced 
by a small foramen on its postero-dorsiil surface. 

The Articular is a bifid bone, showing on its dorsal surface 
an articular area by which the mandibular suspousorium 
was attached to the cranium, and a posterior retro-articular 
process (fig. 3 a). The inusc, depressores mandibularis 
descended from the tabular to this process, and the niise of 
the latter is important, because it is an indication oE tho stage 
of evolution at which the animal has arrived (sec p, 2(511). 
Externally, the articular is fused with the surangular, while 
internally, a posterior prolongation of the prearticular is applied 
to its surface. From the size of the area of uttachmout it is 
possible to determine that the quadrate was trapezoidal in 
sh^, 

Th^ Prearticular is a long, gradually tajievitig bone, confined 
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to the inner side, and bounded dorsally by the coroiioida and 
ventrally by the splenial-articular series. For a short distance 
it is included in the margin of the supra-Meckeliau cavity. 

The Co7^o7iolds^ con&ht of three thin bony plates placed 
on the inner and upper surfaces of the jaw, in juxtapositiori_, 
respectively, with the dentary and prearticular ; anteriorly, 
coronoid 1 abuts against the. splenial. They form on their 
oral surface a narrow ridge separated from tlie dentary by a 
groove ; coronoid I is supplied with minute teeth. Coro- 
noid III is constructed differently from the other coroiioids, 
because it divides posteriorly and delimits the anterior half of 
the supra-Meckelian cavity ; also, it is the only member of the 
series to pass on to the outer side of the jaw, wdiere it is ui 
sutural union with the surangular. 

Affinities. 

Although ArcJiegosaui'us decheni shows many differences 
in tlie constiuction of the cranial bones from Trimerorachis 
and Ergops, yet the similar arrangement of the matidibular 
elements suggests that these forms aie closely related. Also 
of iinpoi lance in discussing the affinities of A, declmii is the 
size of the retro-articular process. In Carboniferous Labyrin- 
thodonts, the muse, depy^essores mand, was probably attached 
to the side of die jaw, since there was no area behind the 
surface of articulation of the articular bone to carry the 
muscle. In the latest forms (Triassic), such an area is well- 
developed, and thus the muscle worked with a greater 
mechanical advantage, because it had a direct puli on the angle 
of tlie jaw. A, decheni, which occurs in the Lower Permhm 
rocks, lias a small retro-articular process, and hence may be 
considered to represent an intermediate stage in the evolution 
of this type of jaw musculature. 

I wish to express my gratitude to Prof. D. M. S. Watson 
for suggesting this research, for his assistance in the inter- 
pretation of the skulls, and for laboratory facilities at 
llnivorhity College, London. I am iudebte(l to Mr. J, IL 
Thomas for taking numerous photogra|»lis, one of which is 
reproduced us Flute XI 1 1., and to the Department of Scientific 
and IiiduHtiial licsearch for permission to [mrsue this investi- 
gation. My best thanks are also due to Prof, Watson and 
the authorities of the British Museum (Natural History) for 
the loan of specimens. 

* Coronoid 1 =s:pivcoi’onoid, Coronoid n=:iutercoi’onoid, Coro- 
iioid HI =5 complementary. 
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EXPLANATION OF PLATE XllL 
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Three Burrowing Reptiles. 

incorrectly termed blind slow- worms, being neither blin( 
nor slow, nor worms. J. gracilicauda resembles Typhlo^ 
sudanensis and Scaphiopiis albopunctatus both in its burrowin 
habits and its very well-developed rostral. The thret 
examples illustrated in the text-figure are probably the best 
examples of their respective families. 

The external similarity is paralleled to a certain degree by 
the modifications which have taken place in the musculature. 
In each case there is a great development of the Cervico^man^ 
dihularis muscle, which is attached to the inner margin of the 
^'^andible and is used to produce the downward and sideways 
motion of the head, with which these burrowing forms progress. 



Typhlops sudanensis^ Schmidt. Acontias gracilicauda, Essex. 


This muscle is the one most used in burrowing in a forward 
direction. To all bur rowers, backward locomotion is essential, 
since it is nearly always impossible for a burrower to turn^. 
round in its narrow gallery, and hence it must retrace its 
steps backward. The tnechanism employed in this reversinf 
is a series of slips, from t\\t Rectus super ficialis muscle, whic 
are attached to the skin. A dissection shows that in ea 
case there is a distinct development of the Rectus superjici* 
slips. 

The third muscle used by burrowers is the Ohl 
abdominis externus profundus^ which is attached to the^ 
portion of the skull and serves as the complemeii' 
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ervtcO“^fn(xndihul(Z'if*is by bringing tho head back to normal 
cter the muscle has moved it downwards and sideways, 
his Ohliquus abdominis externus profundus is well developed 
in each case. , ^ 

The fourth muscle, which enables a burrower to drive ^ 
forward and, when on the surface, gives rise to the lateral 
S-like contortions, is the Ohliquus abdominis exterms super ^ 
ficialis* This muscle in each case is well developed. 

Thus we have members of three families whose internal 
and external modifications, due to similar habits, have pro- 
gressed along similar lines ; but it will be noticed that it is 
merely a development of an existing system of muscles and 
shields which has taken place. The lizard Acontias has lost 
its limbsj neaidy lost its girdles and the muscles attached 
thereto ; but this also the snakes did before they emerged as 
snakes in Cretaceous times. It may be that, if these three 
proceed to specialize along the same lines, they may become 
30 similar as to appear much more nearly related than they 
really are, and so aflFord another puzzle for future system- 
atists — Quod avertat Deus. 


XXV. — Stapliylinid Goleoptera from Rodriguez Island^ with 
the Description of a new Species of Phlceonomus. By 
Malcolm Cameron, M.B., R.N., F.E.S., and Hugh 
Scott, M.A., Sc.D. 

The purpose of this paper is to place on record six species 
of Staphylinidje included in the collection of insects made 
in Rodriguez Island by Messrs. H, P. Thomasaet and H. J. 
Snell between August and November, 1918*. These have 

The Bipteea Nbmatoceua were reviewed by F. W. Edwards, Ann. 
& Mag. Nat. Hist. (9) xii. pp. S30-337, 1923, and in an iNTEOBtrororiY 
Note to that paper by Hugh Scott references were given to earlier 
reports, which embraced the Odonata, TimANormEA, and cortuin 
families of Goleoptera , Since that date the following reponn have 
appeared: Micro-Lepidoptbra, by E. Meyrick, Trans. Ent. Boc. 
London, 1923, pp. 544-667, April 1&24; Ooli<:optEiu, A>fTHiMBfi>Ao, 
V K. Jordan, Novitates Zoologicso, xxxl pp. 227 >“230, Oct. 1924 ; I Iiau- 
''KRA-HBTERonrBRA and CiCADiDi! 2 , by W. E. Oliina, Ann. k Mng. 
\t Hist, (9) xiv. pp. 427-463, Oct. 1924, with Apuitional Notes liy 
same writer, op.cit. (9) xv. pp. 103-166, Jan. 1926 (followed by an 
unt of yet farther species, from a different collection, by the same 
op. cit (9) xvH. pp. 269-260, Feb. 1926) ; Hemiptera-Hoaio- 
(Fulgobidjb, sens, lat.), by F. Muir, Trans. Ent, Soc. London, 
463-474, pis. 46, 47, Feb. 1926 ; Eipteba, other than Nemato- 
M. Bezzi and 0. G. Lamb, Trans. Ent, Soc. London, 1925, 



8taphyliiiid Coleop)teTa from Rodriguez Island. 

all been determined by the first-named writer o£ the pape 
and the description of the new species is due to him aloric 
so that it should be cited as Phloeonomus meonspicum* 
M, Cameron ; to him also must be described the remarks 
on the synonymy o£ Ggrophoena waterhousei. The second- 
named writer is responsible for the general compilation of the 
paper. 

Three species of STAPHYLlNiDiE were collected in Eodri- 
guez by the ‘Transit of Venus’ Expedition, and were 
described as new by C. O. Waterhouse, Ann. & Mag, Nat. 
Hist. (4) xviii. pp. 107-109, 1876, the descriptions appearing 
again in nearly the same form in Phil. Trans. R. Soc. clxviii. 
extra voL, pp. 513-515, 1879 ; only a single specimen of 
each species was found. One of these species, Aleochara 
parvula^ which proves to be a Gyrophcena^ does not appear 
to have been found in any other part of the world, and it 
was not rediscovered in Rodriguez by Thomasset and Snell, 
The second, Homalota destituta, is a synonym of the very“ 
widespread Atheta diluiipeyinis^ Motsch., and it was collected 
in Rodriguez again by those investigators. The third, 
Lithocharis occulta^ is synonymous with the widely-dis- 
tributed Medon dehilicornis^ Well. ; it was not rediscovered 
in Rodriguez by Thomasset and Snell. 

The known STAPHTLiNiDiE of Rodriguez would therefore 
appear to number eight, six of which are widely distributed, 
while two (^Gyropheena waterhousei^ M. Cam. (Aleochara 
parvnla^ Waterh.) and Phloenomus mconspicuusy M. Cara.) 
are recorded only from that island. From the Seychelles, 
which lie nearly 1200 miles from Rodriguez, a little West of 
North, ©ighty-one species have been enumerated (Bernhauer, 
Trans. Linn. Soc. London, ser. 2 (Zool.), xviii. pp. 165-186, 
1922 ; and Scott, t. c. pp. 187-193) ; but only three species 
are known to be common to the Seychelles and Rodriguez 
' — namely, Owytelus feTrugineus^ Kraatz, Medon debilicornis^ 
WolL, and Atheta dUuiipennUy Motsch. / 

The eight species from Rodriguez are therefore as follows-r 
The summaries given of their general distribution corre- 
spond with those in Bernhauer^s Catalogue of Staphylinidm 

pp. 637-573, Feb, 1926; and Nbttboptera, CHBTSopir),®. a single 
^ecies, incorporated in a report on those of the Seychelles by P. 
^ben-Petersen, Ann. &; Mag, Nat. Hist. (9) xix. pp. 445-455, pls.ix.-xi., 
April 1927. The working-out of the whole collection is therefore well 
advanced, the parts remaining to be done comprising a very few examples 
of THysANUUA and Psocopteba (Copeogivatha), a rather large ^ 
material of Hymenopteba, certain families of Coleopteba and of 
Hemiptera-Homoptera, and the MaCro-Lepidoptera. 
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Joleopt, Cat., Junk mid Sclienkling, parts 19, 29, 40, 57, 
^7, 82, 1910-1926), except in the case of Oxytclns ferru-- 
gineus^ where several localities are added by the first-mimed 
writer of this paper : — 

1. PMwonomus mcoyispicuus, M* Cam. ; sp, n., described 

below. 

Known only from Rodriguez {Thomassei and Snell), 

2. Oxyielus ferruginous^ K.vei?itZy 1859. 

Rodriguez ( Thomasset and Snell ) . 

Widely spread ; India, Ceylon and Indo-Malay islands, 
Japan, Formosa, Hawaiian Is., Seyclielles, Madagascar, 
Comoros, Zanzibar, Aden, Natal, Cape Verde Is., and parts 
of Central America and the Antilles. 

3. Astenus leptocerm, Epp., 1895. 

Besides Rodriguez (^Thomasset and Siiell)^ known oidy 
from India and Ceylon. 

4. Medon debilicorms, WolL, 1857 [Lithocharis occulta 

Waterh., 1876). 

Rodriguez (‘ Transit of Venus' Expedition), 

Almost world-wide ; Europe, Mediterranean, AFricn, 
Madeira, Persia, India, Japan, Seychelles, parts of Nortli, 
Central, and South America, Australia, and the Hawaiian Is. 

5. PhilontJius jdavocinctus, Motsch., 1858, 

Rodriguez {Thomasset and Snell). 

Also India, Ceylon, Mauritius, and Reunion. 

6. Philonthus nigritulm^ Gray., 1802. 

Rodriguez ( Thomasset and S^iell ) . 

Europe, Siberia, Mediterranean, North America, Chihn 
Australia. ^ 

7. Atheta diluiipennis, Motsch., 1858 {[lomakta deslituta, 

Waterh., 1876). 

Rodriguez Q Transit of Venus ' Expedition and TImnassef 
and 8nell). 

India, Ceylon and Indo-Malay islands, Canaries. Cape 
Verde Is., and parts of Tropical Africa. 



Stapliylinid Cohoptera from Rodriguez Island, 

8. Gyrophcena waterJiousei^ nora. nov. (M. Cam,). 

Aleochara jmrmda^ Waterliouse, Ann. & Mag. Nat. Hist. (4) xr. 

p. 107, August 3876. 

Nec Gyrophcena parmila^ Sharp, Trans. Ent. Soc. London, 1876, 

part i, p. 73, May 1876. 

Aleochara parvida was described by Waterhouse from a 
single $ example. It proves to belong to the genus Gyro-- 
'phcena,, but is probably not referable to any of the known 
Oriental species of that genus, though its being of the ? sex 
renders precise determination difficult. The species may, 
therefore, still be regarded as only recorded from Rodriguez, 
but it cannot retain the specijSc name parvula^ that name 
being preoccupied in Gyrophcena by G, parvula^ Sharp, from 
the Amazons, which was described only a few months earlier 
than Aleochara parvula. It is therefore proposed that the 
species should be known as Gyrophcena waterhousei^ M. 
Cameron. 

Rodriguez (‘ Transit of Venus ’ Expedition), 

Description of a new Species of Rklceonomus 
FROM Rodriguez Island. 

By Malcolm Cameron. 

PhlcBonomus (s. str.) inconspicuus^ sp. n. 

Black, the apex of the abdomen pitchy, moderately 
shining ; thorax with four impressions. Antennm with the 
first four joints pitchy, the rest black. Legs pitchy testaceous.' - 

Length 1*5 mm. 

A small parallel depressed species. Head with a small 
longitudinal impression before each ocellus, on either side in 
front within the antennal tubercles lightly impressed, finely 
and very sparingly punctured, distinctly coriaceous. Antennse 
rather short, the third joint shorter than the second, fourtli 
moniliform, fifth and sixth small, transverse, seventh to tenth 
much more transverse and increasing in width, the pen- 
ultimate joints fully twice as broad as long. Thorax trans- 
verse, broader than the head, with four slight impressions, 
the median extending from the base to beyond the middle, 
the lateral narrower, shorter and a little deeper, in the middle 
line with a fine sulcus at the base. Sculpture as on the head* 
Elytra parallel, twice as long as the thorax, less finely and 
much more closely punctured, coriaceous. Abdomen coria- 
ceous, with a few extremely fine punctures. 

Rodriguez Island, viii.~xi. 1918 {Thomasset and Snell). 



Mr. S. Stillman Berry on new 


XVI . — New Helicoid Snails from the Mohave Desert.—HJ^ 
By S. Stillman BBrnaY; Redlands^ California. 

In tlae former paper cited (see footnote) two species of land- 
snail found in the southern portion of the Mohave Desert 
were described as new, and, on the basis of their shell- 
characters only, were tentatively referred to the more 
characteristically Upper Sonoran group Helminthoglypta 
rather than to the peculiarly Lower Sonoran and xerobic 
Eremarionta, to which it might have been easily anticipated 
they would prove to belong. A specimen of one of the 
species {graniticolo) was sent in the living state to Dr. 
Henry A. Pilsbry, who found opportunity for the investiga- 
tion of the anatomy before the writer, and who accordingly 
has lately written that he finds anatomy and shell in full 
accord, the species in question being a true Helminthoglypta 
allied to cuyamacensis^ but dij9Fering characteristically in the 
proportions of several organs. It is therefore with stimu- 
lated interest that I am able to report the discovery of three 
additional species from other localities in the same Desert, 
all apparently closely allied with the foregoing, and without 
question referable to the same genus. One of these (jaegein) 
pushes the distribution of this group well to the north and 
into territory which until recently we would have anticipated 
to lie well within the domain of Eremarionta, 

Helminthoglypta jaeger % sp. rn (Figs. 1-4.) 

Description, — Shell of moderate size and thickness, 
depressed-conic in outline, often nearly discoid ; whorls 
convex with well-grooved sutures ; last whorl well produced 
parietally and slightly descending in front. Aperture ovate, 
strongly oblique. Peristome distinctly thickened, but only, 
slightly reflected, even where it becomes produced as it joins 
the umbilicus. Umbilicus wide, permeable to the apex, and 
in diameter usually about one-skth or one-seventh tlm 
diameter of the shell. 

Spiral sculpture wanting, hut almost the entire surface 
of shell very minutely, weakly, and often quite obsoletely 
papillose, the papillation especially evident on the lower 
surface Just back of the aperture, but elsewhere usually 
greatly obscured by the closely crowded and microscopically 
quite strong incremental strise. 

♦ No. I. of these studies appeared in this Journal, ser. 9, xviii. 
pn 490-493, under the title “Two new Helicoid Snails from the Moliavo 



®P>re of a nea^w a li^bt Rnff « 

a verv ' J ,yitb £ ‘ ^rown o„ t 

Saccardo's flmi *'™'’' •’ather dim^ a 

base. ‘t seems to be nal^ ? “f^jacent to tli 

Pe paler m tone like the 


%. L 




%. 4. 


^^asm-emen/s. — r.i- ^ ' 

"' -<bno»sTr"'“"«‘"»« .f tea 

Maximum flr;,,;..,.... 



Setr 

dzamuter. 


Him. 
]9-4 
18-7 
18-^ 
i8-a 
1 8-0 
J7-3 
]7-3 
IT-I 
IM 
la-3 


njm. 

lU-2 

15’6 

la-0 

10/3 

15-0 

14-4 

n-3 

m 

13-8 

ll’-o 


Altitude, diameter 
ofumbiJie.K 

aim. mm 


1 arniype. . 

1 (iratype. . 
laratypo. . 

I aratypo, . 
i’liratypo. . 

I’arntypo. . 

■* . 

J3p(‘ 

fype^NTem oflhe^^ author's colie f 


ffim. 

8- 5 

9- 4 
9-5 
8v5 
97 
8*^ 
94 
8-4 
8-0 
7*9 


^ ULUbiljcUi,. 
nini. 

3*1 
3-2 
3*0 

2'8 
2>7 
2-4 
2'o 
8*0 


/>[ 

5 

5 

r> 

5 
5 



Mr. S. Stillman Berry 071 new 

Bernardino County, California; 26 mature and 19 im- 
ture sliclls, dead and mostly bleached; K. C. Jaeger coll. ; 
jril 18,1927. 

Remarks . — Although no living specimens are at hand to 
make possible a study of the auimar, this characteristic snail 
of the southern Mohave is very evidently of the same gr()U[) 
as the recently-described graniticola and niohaveana^ together 
with the older cuyamacensis, Filsbry Of the tlirec it seems 
nearest allied to groniticola, but differs conspicuously in tlu^ 
larger size, thicker shell, flatter spire, and wider umbilicus. 
The number of whorls is likewise rather less in average 
specimens despite the larger shell. 

It is named for Professor Edmund C. Jaeger, of Riverside 
Junior College, who not only collected the specimens, but 
whose love for and indefatigable investigation of the far 
recesses of our Californian deserts renders this but a small 
honour to bestow. 

HelminthogJypta crotalinay sp. n. (Figs. 5 & G.) 

Description, — Shell of moderate .size and thickness, 
depressed conic in outline ; whorls convex, sometimes with 
a slight indication of shouldering, the sutures well grooved 


Fig. 5, Fig. (>. 



Kehninthoglypta a'otalina^ typo. 


out; last whorl produced parietal ly and doHCCudiiig in front. 
Aperture rounded ovate, obli<inc. Peristome only slightly 
thickened and reflected, even at the umbilicus. l)nibili(*us 
permeable to the apex, but of only moderate width, usually 
contained in the major diameter about scv(‘U or eight tinusH. 

Spiral sculpture wanting, but almost the entire surface 

* This was ostensibly described hy Partscli in lOiO as a ik^w speciow, 
sing a MS. name originally applied by Hemphill, but, as tlie nnnioui y whs 
ascribed and figured under the same name by ifilsbry in 185)5, A ri. 127 a 
International Code necessitates taxonomic acknowledgment 



some unnamed Polynoids in the British Museum, 315 

length. The dorsal cirri are long_, reaching to beyond the 
ends o£ the bristles, and the ventral are n short and enlarged 
at the base. 



Fig. 3. — Anterior elytron, x 30. 

Fig* . 3 < 2 . — Small tubeielep . X 80. 

Fig. 3 6, — Large tubercles. x80. 

There are fifteen pairs of elytra, reaching to the end of 
the body and meeting in the median line (fig. 3) . They are 
mottled ^vith brown, heavily fringed on their external 
margin, and covered with minute tubercles (fig, 3 a). The 

Fig. 4. 


Farahalosydm chine?istB, sp. n. Dorsal cheeta. X 100. 

fii’st three pairs have also a number of large tubercf 
a granular surface (fig. 3 b ) . 

■With regard to the £eet^ the notopodium is much 
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but not so much as is usual in Halosydna, There is a small 
bundle of exceedingly fine^ hair-like, delicately-barbed chictm 
(Hg, 4). The neuropodium has a fan of stout bristles, with 
strongly curved tips and a short pectinated area. There is 
a pair of long pygidial styles. 

Remarks. Horst (1917, p. 83) established the genus 
Parahalosydna to include species with a lepidonotid type 
of prostoniium, fifteen pairs of elytra, and a reduced noto- 
podium. As he has pointed out, Malmgrenia is really a 
harmothoid genus. 

This new species is easily distinguishable by its nuchal 
peaks, the distribution of the large elytral tubercles, and 
the dorsal chaetse. Horst’s Parahalosydna sihogie is the 
only other member of the genus. 
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— A special Proodont Race of Water^vole^ 
^'^eurring in Northumbria. By Oldfikld ThomaS. 


■jtruo water-voles — genus Arvicola^ aw now restricted^ — 
las been written on the extent to which the incisors 
^ modified by being more or less projected forward, 
hr less in correlation with this, on the extent to 
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which the occipital plane is slanted forwards in the more 
proodont types. IsTo doubt, there is a correlation between the 
two characters, conspicuous in such extreme types as Spelax 
and similar animals, and therefore the proodonty of such roles 
as the Swiss Arvicola scJierman exitus, accoinpanyirig as it 
does a considerable degree of occipital slanting, has been 
taken as being in almost necessary correlation with the latter, 
due presumably to more burrowing habits of life. In 
Hinton’s recent work on voles much of interest on this 
subject occurs, and he gives a description of a Pleistocene 
vole, Arvicola ahbotti^^ in which the proodonty is con- 
siderable, as is also the correlated occipital slanting. 

Now, however, it is of much interest to find that there is a 
local race of the British water-vole in which also the pro- 
odonty is considerable, while at the same time the usual 
correlation is absent, for there is no special occipital slanting 
whatever. 

To illustrate the degree of proodonty we have, fortunately, 
available the method worked out by me in 1916--1919, by 
which a fairly accurate measurement can be. taken of the 
angle at which the incisors issue from the jaw% This method 
is illustrated in the ‘Annals’ for 1919 with figure 

Now of British Arvicolse — all referable to A, ampkibius — 
the following is a series of incisive index-i'Umbers, arranged 
geographically^ which will bring out the leature I wish to 
emphasize : — 

Scotland (representing A, a. reta) : 88, 92, 94, 88, 97, 91. 
Average 92. 

Northumberland: 96. 

Hull: 96, 97, 101. 

Huddersfield, Yorks: 97, 98, 97, 

Average 99. 

Hereford, Wilts, Herts, Somerset, 

90-92. Average 91. 

Surrey (13 specimens) : 87-92. Average 90. 

It will thus be seen that while in Scotland and the major 
part of England the incisors are very orthodont — much t\f' 
same, in fact, as those of the large voles of Scandina^y 

* Monogr. Yoles, pp. 397-414 (1926). 
t Ann. & Mag. Nat Hist. (9) iv. p. 289 (1919). The way of 
this angle, always a little difficult, is increased in voles by the lii* 
molar grinding-surface not being a straight line, but a curve. ‘ 
however, done my beat to take the chord of the curve by eye.* 
latitude must, however, be allowed in any individual case. 


99, 102. 1 

Dorset (7 specimens) : 
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France, and Spain, representing A. terrestinsj sapidns^ and 
tenehriciis^ — those from the Northumbrian area are decidedly 
proodont, equalling or falling little sliort of the Swiss A. seller- 
man exitus (103^-104°), while the remarkable A.ahhotti only 
slightly exceeds them (105°). Both the latter have slanting 
occipitals in correlation with their move burrowing habits. 

To emphasize this difference in the set of the incisors, it 
would seem advisable to give the Northumbrian animal a 
special subspecific name, which might be 

Arvicola ampMhius irigantmm^\ snbsp. n. 

General characters as in true A. amphihius'\ of southern 
England, but the incisors more proodont, the incisive angle 
upwards of 97°, as compared with 90—91° in amphtbius. 
Occipital plane as upright as in amphibius. 

Dimensions of the type : — 

Head and body 186 mm. ; tail 95 ; hind foot 24. 

Skull: greatest length 41 ; condylo-incisive length 41 ’5 ; 
zygomatic breadth 24 ; nasals 11 x 4*3 ; mastoid breadth 18‘5 ; 
palatilar length 22 ; incisive index 102° ; upper molar 
-series 10. 

Range. Northumberland to Yorkshire — locality of typical 
series Huddersfie-Jd; alt. 760h 

Type. Adult fiemale, B.M. no. 27. 10. 6. 7. Original 
number 7. Collected 15tli October, 1927, by Kenneth D. 
Parker. Presented by Oldfield Thomas. Nine specimens 
4xamiiied. 

Mr. Hinton has had for many years an inkling of the 
occurrence of this prbodont water-vole in Northumbria, but, 
on the accidental falling into my hands of the Huddersfield 
material, he has, with characteristic liberality, iiisiated on 
my describing it, giving me at the same time much helpful 
advice on the subject. 


XXXIX .^ — The Transvaal Race of the Common African 
Wild Cat. By Owim?^hX> Thomas. 

indicated by the results of Capt. Shortridgo's explorations 
A S.W. Africa^ the^ common wild cat, Telu ocreata^ is u 
^^hat plastic animal, with a tendency to form local 
Vraces in different areas* I haye now compared the 
a tribe occupying the district between tho Tyno and the 


P (Enoycl. Brit.). 
^ |«ibli4i6d 


_ led his books in London, and died in Essex, so southern 
vwoujd natirallj. be the type-rerion of the name amphibius, 
piroagh Lnmseus, depends ultimately on him. 
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Transvaal specimens of this group obtained by Major Claude 
Grant during the Rudd exploratiou with examples repre-. 
seating the true F. ocreata cafra of the Cape, of which an 
excellent skin from Cape Agulhas, presented by Capt. Selous, 
may be taken as typical. 

The Transvaal form may be described as follows; — 

Felis ocreata rusticana^ subsp. n. 

General colour more buffy-tawny than in cafra^ not so grey. 
Blackish of the markings on the body tending to be replaced 
by ocliraceous ; this is especially the case with the spots on 
the belly, which are black in cafra, ochraceous, as in narna^ 
quana and others, in the Transvaal form. Limbs with much 
less black on them, the black of the hands restricted to the 
palms and one ring near the elbow, while in typical cafra 
the whole underside of the forearm from elbow to palm is 
deep black. Soles similarly less black, the black not ex- 
tending back to the heels. Tail not so heavily blackened 
as in cafra^ nor are its light rings so clear or grey. 

Dimensions of the type : — 

Head and body 526 mm. ; tail 326 ; hind foot 136 ; ear 65. 

Skull ; greatest length 98 ; condylo-ba'jal length 88 ; 
zygomatic breadth 71. 

Hah, Transvaal. Type from Zuurbron, . Wakkerstroom 
District, Alt. 1600 m. Another specimen from Turfloop, 
E. of Pietersburg. 

Type, Adult female. B.M. no. 6. 9. 1. 27, Original 
number 776. Collected 18tli May, 1904, by 0. H. B. 
Grant, and presented by Mr. 0. D. Rudd. Three specimens. 

Distinguishable by the greater buffiness of the general 
colour, the ochraceous spots on the belly, and the reduction 
of the black on the limbs. 

Of four wild cats from Deelfontein — a place whicli always 
tends to have intermediate or connecting forms — two are 
quite like true cafra, while two are intermediates between 
that and the Transvaal animal. 


XL . — A new Fossil Form of Phasmatodea from Galkinr 
{Turkestan), and on Mesozoic Phasmids in generaL TV 
A. B. Martynov (Zoolog, Mus. Acad. Sci., Leningrad/?,^ 

In 1926 a series of Fossil Insects had been colleeteq^y" 
Galkino, Turkestan, by Dr. B. Prynada, of the Gec^/ 
Committee, Leningrad, and kindly placed by him*,;' 
disposal for examination. A wing in good condition 
sembling in many characters of neuration the cos to- 
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portion of the posterior wings in the recent Phasmatodea 
specially attracted my attention. Further examination 
showed that the neuration of this anterior wing partly 
agrees with that of the anterior wings in the genus Necro- 
phasma^ Mart.*, from the Upper Liassic heals of CUilkino, 
partly and even still more closely, wdth that of the w ings m 
Aeroplana mirabilis, Till, the peenliar form from the Upper 
Trias of Australia, described by Tillyard in I9l8t- 1 ^vas 
inclined to consider the genus Necropkasnia as fallijig into 
the order Phasmatodea, but, owing to the striking difference 
existing between this genus and the recent Phasmatodea, I 
separated it into a distinct family and even into a new sub- 
order Necrophasmatodea (1925). The wing under descrip- 
tion [Aerophasma^ gen. nov.), bearing resemblance both to 
Necrophama and recent Phasmatodea, undoubtedly belongs 
to the same order. Its affinity to the genns Aeroplann, Till., 
permits me to determine also the systematic position of 
this Australian genus, previously considered by Tillyard as 
belonging to'the order Protodouata, then placed into a sepa- 
rate order Aeroplanoptera i, in some characters resembling 
Protorthoptera^, but originating according to Tillyard from 
the Palseodictybptera. The genus Aeroplana^ Till., also 
belongs to Pbasn^atodea, being more closely related to tlie 
new genus Aeropifimma^ 

Fakiily Aerophasmid^, nov. 

Anterior wings long, narrow; longitudinal veins well 
developed and mostly parallel; costal region rather broad in 
the basal part of the ^ing, narrowing to the end ; SC ending 
on C long before the end of the wing ; R strong ; }(S 
branching off from it by oiie root in the basal part of the wing 
and forming several (few) branches in the apical portion of 
the latter ; M divides near its base into two main branches, 
each soon dividing anew and forming two long branches ; 
Cu simple and long ; first to third analia parallel ; A'^ and 
joined togetlier near the middle of the wing; cross-veins 
rather numerous and regular ; the net wanting. 

Genus Aekophasma, gen. nov. 

^stal region of anterior wings gradually narrowing to the 
^ 8C\ SC running closely to R and ending on C near 

Acad. Sci. Russie, 1925, p. 584, fig, 8. 

3c. Linn. See. Hew South* Wales, 1918, vol. xliii. pt. 3, p. 425, 
L-xlv. figs. 14-16. ^ ' 

I aH, 1925, rob xlviii. pt. 4. p. 481. 



321 


I^ossil Form of PJiasmatodea from Galkino, 

the end of the second third of the wing ; R thick, strongly 
developed; RS parallel to it, branching off from R by one 
root and forming apparently three branches in its end 
portion; posterior main branch of M {MP) divides nearer 
to the base than the anterior one ; Cu simple ; analia straight, 
parallel ; united with Ai near the middle of the wing, as 
is A^ with but somewhat more to the base ; behind the 
anal nervures there is a narrow strip of membrane bearing 
several feeble and partly indistinct veins. 

Genotype. Aerophasma prynadai^ Mart. Galkino (Upper 
Lias), Turkestan. 

Aerophasma prynadai^ sp. n. 

One specimen, Galkino, Karatau, Turkestan [B, Prynada, 
1926), 

The specimen represents an anterior wing in good 
condition. 

Nervures dark brown. Neuration lacking, except in the 
basal portion of the wing and in small spots along fi, ilL, 
and Cu ; moreover, a small apical portion is broken off — the 
neuration restored is shown in fig. 1 by dotted lines.^ 
Length of the fossil as preserved from the base to the end of 
R 24 mUh.: breadth 5 mm., reaching alnyost 6 mm. at the 
level of the branching of RS. Total length of the wing must 
have been about 26 mm. SC running closely to _R, con- 
nected with it by a few cross- veins and ending on Cat the end 
of the second third of the wing ; costal region with indistinct 
transverse slender stripes ; R strong, in its end portion some- 
what deviating from the costal margin, thus forming an 
elongated and not limited pterostigma dark brown in colour. 
RS with three branches ; posterior main branch of M (MP) 
divides into two secondary branches at the origin of RS^ 
anterior one [MA) divides somewhat farther. Cu simple, 
parallel to the hind branch of M ; analia parallel, running 
rather close one to another; A 2 united with Aj near the 
middle of the wing and then prolonged by a simple longi- 
tudinal vein; united with somewhat more to the base. 
Cross-veins rather numerous, but situated at various dis- 
tances. V' 

I consider this specimen as representing the anterior w*^' 
owing to the fact that just behind A^ there is a membr'-J^/ 
stripe provided with several cross-veins. If this win^^" 
posterior one, the long and strong branches of A^^ ' 
originate immediately from ^ 3 , as in recent Phasmid^^ 
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Discussion on the Affinities of the Genus A:eeofiiasma. 

A comparisou of the wing just described with the wings 
of the genus Aeroplana^ Till., clearly shows that the genus 
Aerophasma is more allied to this than to any other genus. 
Thus the family Aeroplanidse, Till., falls also into the order 
Fliasmatodea. In its general structure, in the shape of the 
costal region, and in the character of the whole neuration 
the wing of Aerophasma bears, indeed, a great resemblance 
with the anterior and with the costo-cubital portion of the 
posterior wing of Aeroplana^ and one can doubt, perhaps, 
the correctness of the separation of the genus Aerophasma 
into a distinct new family. However, I should think that 
such features as the branching of jRS, the rather simplified 
structure of ili, and the somewhat different position of the 
analia is sufficient for ranking the genus Aerophasma into a 
separate family, though allied to Aeroplanidse. 

In certain characters [RS branched, character of analia) 
Aerophasma appears as being more primitive, in others 
{M more simplified, Cu simple) exhibiting some features of 
specialisation, and somewhat resembling .^th the recent' 
Fhasmids and the fossil genus Neci'ophaima. The family 
Necrophasmidse differs more distinctly frqjn both Aeroplan- 
idce and Aerophasmidse. In this family, M is much more 
simplified, being only two-branched ; conti ^ry to this, Cu and 
analia have preserved a more archaic condition. It differs 
also by the more narrow costal region, sparse cross-veins, and 
by RS originating somewhat more to the end. 

Keturning to Aerophasma, we may note that the branching 
of RS is a most interesting feature. In the recent Phasmidse, 
as well as in Necrophasma and Ae-^oplana, RS is simple; 
however, sliould we agree that th order Phasmatodea is 
allied to Orthoptera Saltatoria, r jid had originated from 
some common group of more primitive Protorthoptera, it 
would be necessary to admit that in this order as well RS 
formerly had several, though not numerous, branches. This 
presumption is confirmed by the condition observed in 
Aerophasma, As shown by the genera Aerophasma and 
Aeroplana, M might have previously been more composite 
than it is in recent Phasmids. jir 

Should all the three above-mentioned genera belong to.i 
order Phasmatodea — and I believe it to be really so,—/ 
posterior wings must have been dilated in the anc^ 
region, as is the case with recent Phasmatodea, alt/ 
perhaps, in a slighter degree. Indeed, in Tillyard^V 
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(loc. cit,)^ reproduced here as fig. 2^ we may find some indi- 
cations of the existence of such an anal fan in the genus 
Aeroplana^ Till. According to Tillyard^s interpretation the 
posterior wing in Aeroplana is narrow and similar in sliape 
to the anterior one j Cu is represented as consisting of two 
separate long branches, and behind Cu^ existed but one anal 
nervure (^i). We consider this nervure (Ai) as being ^29 ^'^2 
as being Ai, That nervure which we designated in fig. 2 
as a-b was considered by Tillyard as representing the basal 
border of the wing, two stripes K and L as the broken off 
costal borders of the other pair of wings.” In comparing 



Basal portion of the hind wing in Meyacra7iia alpheuSj Westw. (recent j. 


this figure (12) with the hind wings of recent Phasma- 
todea we arrive at the conclusion that such an interpretation 
is not quite correct. In fig. 3 I represent the basal part 
of the left posterior wing in Megacrania alpheus, Westw. 
(recent). Cu divides in its basal portion into two branches, 
Cui (which coalesces for a short distance with MF) and 
but soon both branches unite again, forming one longitu- 
dinal vein. Ai has vanished here, as in the remaining reel 
Phasmatodea. in its whole configuration is very sii * 
to the same nervure in Aeroplana. A^ is curved ^ 
opposite direction, and forms behind in its basal poj' 

row of five very strong branches; immediately behii 

c 
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last anal branch begins the row of jiigo-radial veins (jngal 
region or neala). Comparison of the hind wing of Aeroplana 
with this wing shows that the nervure a-h and the stripes A 
and L in Aeroplana correspond exactly with tlm basal part of 
and with its two branches in 3Jeffac7'ain?a, Th(‘ vtMuaining 
greater part of the ano-jngal fan in Aeroplana is broken oil 
(fig. 2), A rather too broad space between A^ and Jg 
can be explained by that between both these veins a 
rupture resulted (in fig. 2 one can perceive the ends ot the 
ruptured net), and Ai is removed a little backwards. Both 
branches K and L represent some of the branches of A;{. 
Thus, the hiud wings in Aeroplana were greatly dilated in 
their ano-jugal region, and formed a fan. An analogous 
fan doubtless had existed in Aerophasma and Necropliasnia^ 
although in Necropkasma it had been, perhaps, less developed. 

A fourth family of Phasmatodea — namely, the family 
Chresmodidae, Hand!., including two forms, Chresmoda 
obscura, Germar (1839), and Chresmoda (?) oweni, Westwood 
(1854) — has long been known from the Upper Jurassic beds 
of Bavaria and England. These curious insects are known 
chiefly by the general outline of their bodies, legs, and 
antennae ; but the preservation of their wings (anterior only) , 
unfortunately, is not very satisfactory, and owing to this fact 
their neuration till now has not been thoroughly elucidated. 
However, comparison of the elytra of these insects, as they 
are figured by Deichmiiller* and by llandlirsch f, with those 
of Aei'opliasQiia and Aeroplana shows that they are similar to 
these in many features — namely, in the general elongated 
shape, in the shape of the costal region, broad in the basal 
portion and narrowing to the end, in SC running close to A, 
which is strong, in the longitudinal veins riuming parallel and 
connected by analogous cross-veins, etc. In Chresmoda (?) 
oxmnij according to Handlirsh R was provided witli RS^ 
M was tliree-brauched, as well as Cw, but the structun^ of 
Cu seems to me rather obscure. In CImsmoda obscara the 
nervures are parallel, but the neuration is indistinct 

All the similarities mentioned enable us to coiudiuh) that 
Chresmodidte, indeed, are allied to Acrophasmidm and 
Aeroplaiiidae, and thus can he considered as belonging, 

J. V. Beiclimullor, in Mitt. Kfinigl. Miuor.-Ooolog. u. Pnehist, Mas. 
Dresden, Ueft 7, 1886, Cassel, Seito 10, Tab i. 7-12. 

llandlirsch, Foss. InseJiten, 1006-1908, B. 026, Taf. xliv, 
^“19. 

' 63. Insek, S. 620, Taf. xliv. fig. 20. 
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of the shell weakly papillose under hi^h power, the papillae 
sometimes faint and hard to make out, but generally quite 
strong in the interspaces between the growth-lines on the 
upper surface of the body-whorl and on the base just back 
of the aperture, being often especially evident when the 
shell is seen by transmitted light. Incremental striae usually 
rather sharp and regular. 

Periostracum thin, its colour in the freshest specimens 
seen a near Pinkish Buff on the spire^ the base lighter. In 
these shells hardly more than a trace of a peripheral band is 
evident. 

Measurements. — Caliper-measurements of ten mature 
specimens are as follows : — 



Maximum 

Minimum 

A 1 4* 4 4*^ ^ /I ^ 

Diameter 

Number 


diameter. 

diameter. 


of umbilicus, of whorls. 


mm. 

mm. 

mm. 

mm. 


Paratype . . 

18'8 

15-0 

9*2 

2*3 

51- 

Paralype . . 

17-8 

15*0 

9*5 

2-6 

H 

Paratype. . 

17*8 

15-0 

9*0 

2'5 

5| 

Paratype. . 

17-5 

14*4 

8*6 

2-3 

5 

Paratype . . 

17*1 

14*4 

9-1 

2-3 


Paratype. , 

16-7 

14-4 

9*4 

2*3 

H 

Type .... 

16‘4 

13-7 

8-7 

2*2 


Paratype. , 

15’7 

13*4 

8*4 

22 

6 

Paratype. . 

15'2 

13*0 

8*8 

1*8 

5 

Paratype. . 

]5'2 

12-7 

8-2 

2*0 

df 

Type.- 

-Cat. No. 6302 of the author’ 

s collection. 

Para- 


types No. 6303 of the same collection ; others to be deposited 
in the collections of Mr. Allyn G. Smith and the Academy 
of Natural Sciences of Philadelphia. 

Type-locality. — Sidewinder Mine, north end Granite 
Mountains, San Bernardino County, California; 66 mature 
and 12 immature shells, all dead and bleached ; E. C. Jaeger 
coll. ; April 11, 1927. 

Remarks. — This species is unrepresented by any fresh or 
living material, but seems, nevertheless, amply distinct both 
from the foregoing species and from the smaller graniticola^ 
which comes from the southern portion of the same moun- 
tain range, Jaegeri is a more discoid species, with a wider 
umbilicus, and possibly slightly larger. Graniticola is a 
thinner-shelled, much more compactly coiled form, and is 
notably more tumid and rounded in contour. Crotalina^ 
therefore, stands in some degree between the two, but, its 
habitat being wholly isolated from that of jaegeri by the 
intervening desert-floor, it does not seem probable that true 
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The application of the whorl at the suture is very weak 
in this species, and old weathered shells break apart at this 
point with consequent ease. 

The specific name selected is derived from Crot(fIus, the 
generic name of the sidewinder, and has reference to the 
type-locality. 


Helminlhoglypta riparia^ sp, n. (Figs. 7 & 8.) 

Besmpiion , — Shell thin, of moderate size, depressed- 
conic in outline ; whorls convex, the sutural depression well 
marked; last whorl produced anteriorly and strongly 
descending just before the aperture. Aperture rounded- 
ovate, strongly oblique. Peristome slightly thickened, but 
scarcely at all everted save where it bounds and slightly 
indents the umbilicus. Umbilicus peimieablo to apex, but 
of only moderate width, being contained about 72 to 9 times 
in the diameter of the shell. 

Fig. 7. 

Qb 

S mrn 

Ilelminthoglypta riparia, type. 

Spiral sculpture wanting, but almost the entire surface 
of the shell distinctly and closely papillose under the liigh- 
power lens, the papillse of the upper surface showing an 
evident tendency towards elongation and a ranking in 
forward-slanting linear series, a condition especially well 
marked on the earlier whorls ; papillse of base nnd the arc^a 
within the umbilicus more granular and more irnigularly 
disposed than those of the upper surface ; all geiun-ally dis- 
tinct and not confluent. Embryonic shell closely ami finely 
wrinkly-granulose, a few forward slanting scries of hyphen- 
shaped papillse superimposed, which shortly evolve into the 
more numerous rounded papillations of the general surface. 

l^eriostraoum thin, often partly dehiscent ; in colour 
nearly a uniform Deep Olive-Bulf, paling to Olive- Buff 


Fig. 8. 
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below^ encircled just above the shoulder by a narrow Snuff- 
Brown band about 1 mm. or less wide, with only a bare hint 
of a lighter area above and below the band. 

Measurements, — Caliper-measurements of six apparently 
mature specimens are as follows : — 



Maximum 

Minimum 


Diameter 

Number 


diameter. 

diameter. 

Altitude. 

of umbilicus. 

of whorls. 


mm. 

mm. 

mm. 

mm. 


Paratype . 

19-3 

16-0 

10-7 

2-3 


Paratype . 

18'.5 

15-6 

10*5 

2-4 

5i 

Paratype. 

18 5 

15*0 

11*0 

2*4 

5i 

Type . , . 

17-8 

15*2 

10-8 

18 


Paratype. , 

17'3 

14*2 

10*4 

2*1 


Paratype. 

164 

14-0 

9*6 

20 

6 

Type- 

-Cat. No. 6304 of the author^ 

s collection. 

■ Para- 


types No. 6305 of the same collection. Topotypes are in 
the collections of Mr. Emery P. Chace and the Academy of 
Natural Sciences of Philadelphia. 

Type-locality , — Rocky outcrop on west bank of Mohave 
River above Oro Grande, San Bernardino County, California; 
4 living adults, 2 mature dead shells, and 2 living juvenals 5 
S. S. Berry and Floyd Taylor coll, ; March 2 , 1923. 

A further small series of specimens, principally dead 
shells, was taken by Mr. and Mrs. E. P. Chace in the same 
locality, Dec. 24, 1920. 

Remarks , — Of all the Mohaveau Helminthoglyptas this 
one seems to approach most nearly to the original cuyama-- 
censis, Pilsbry, and were it not for the widely separated 
habitat, might easily be regarded as but a subspecies of the 
latter. It differs most evidently in the more depressed form^, 
looser coiling, smaller number of whorls, lack of spiral sculp- 
ture, and more open umbilicus. It is much more heavily 
papillose than any of its desert neighbours thus far brought 
to light, excepting possibly the larger and more narrowly 
umbilicate mohaveana^ to which it is doubtless quite nearly 
allied. 

Dead shells of this species have not been found to be any-^ 
thing so abundant as is usually the case with desert-snails 
in California, and but few were taken. 
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XXVIT. — On a Trichostrongylid Nematode from the Dank 

Vole (Evotomys glareolus). By H. A. Baylis, M.A., 

D.Sc. 

(Publislied by permission of tho Trustees of the British Muaoum.) 

Among the large collections of parasitic worms from lield- 
mice and shrews recently made by Mr. C. S. Elton near 
Oxford^ and sent to the writer for determination, there were 
namerous examples, collected on many dilierent ocxaisions, 
of a small Trichostrongyle from Evotomys glareolm. This 
appears to be a new species of Hetlgmosomoldesj very closely 
related to the H, polygynts (Dujardin) of Boulenger (1922), 
from Microtus agrestis, but differing from it in its smaller 
size and in other characters. 

The writer has had the advantage of comparing this worm 
with specimens of AT. polygyrm from Microtus agrestis in 
the same collection, and also with preparations made by 
Professor C. L. Boulenger from his original material of 
H. polygyrus^ and very kindly presented by liim to the 
British Museum. 

Heligmosomoides glareoli^ sp. n. 

The worms occur in the upper part of the small intestine 
of the host, and are reddish during life. In the pj'eserved 
condition, at least, the body is invariably thrown into a 
number of spiral coils, as in related species. Accurate 
measurements of length are therefore difficult to obtain. 
The males appear to be, on an average, about 3‘7-3'8 mm. 
long, the females about 8 mm. The maximum thickness 
of the body is about 0“05 mm. in the male and () 08-“0*()9 mm. 
in the female. The cuticle of the head end is somewhat 
expanded, the outside diameter in this region being 0*025“" 
0*03 mm. in the male and 0*03-0*04 mm. iu the E(‘mal<n 
The diameter of the head, exclusive of the cuticle, is 0*017- 
0*025 mm. The cuticle of the body is marked with iinc 
transverse striations, and there are welEdevcdoptjd lateral 
alaj and about, 20 (possibly more in some specimens) slight 
longitudinal ridges. 

There is a very short hticcal capsule, closely resembling 
that of H. poly gyrus (Duj.) Boulenger. The oesophagus 
measures 0*45-0*47 mm. in length in the male and 0*51- 
0’53 mm. in the female. 

The hursa of the male (fig. 1) is symmetrical, and the 



a Tricko strong ylid Nematode^ 


that in h. polygyrus^ as figured by Bouleiigerj except that 
the postero-lateral ray of each side is not quite so markedly 
thinner than, or so widely separated from, the medio-lateral 
x'ay. The prebursal papillae are long and conspicuous. The 
exteruo-doisal rays are long and slender, and each gives off, 
near its base and on its inner surface, a minute, slender, 
accessory branch. The dorsal ray, the form of which is 


Fig. 1. 



Heligmosomoides glareoli. Posterior end of male ; ventral view." 

e.d.j externo-dorsal ray ; /.v., latero-ventral ray ; TnX, medio-lateral ray; 
p., prebursal papilla; a., internal dorsal “lobe” or “ post-cloacal 
swelling ” ; 5/?., spicules ; n.n., ventro-ventral ray. 

shown in fig. 2, is on the ventral surface of a membranous 
structure which appears to be either an accessory dorsal 
‘Hobe” within the bursa or possibly a thickening of the 
dorsal membrane of the bursa itself. Into this the tips 
of the accessory branches of the externo-dorsal rays also 



On a Trichostrongylid Nematode, 

the spicules are extruded^ is situated on a papilla-like eleva- 
tion (genital cone) whose dorsal wall is produced into a 
rather remarkable structure. This, so far as the wriler 
has been able to understand it, seems to be a bilobi'd 
membranous process supported by a Y-shaped body (fig. 2,/), 
whose ends curl ventrally and have the appearance of the 
prongs of a pitchfork bent up almost at right angles to the 
handle. In a ventral view, such as fig. 1, the lips of tliese 
prongs” are just seen on either side of the extruded 
spicules as refringent points. Possibly they n* present a 
pair of post-cloacal papillae. 

The spicules are long and slender, provided, excej)t at 
their extreme tips, with narrow also, and so closely applied 


Fig. 2. 



Helujmosomoides glm’colL Boraal ray and associated slruciuros of tlio 
male, in dorsal view (slightly ohlicpie). 

d,, dorsal ray j /., the forked supporting structure of the process of the 
genital cone ; s,, the dorsal Lobe or “ post-cloacal swelling.” 

to each other throughout the greater part of their length 
as to appear fused. They measure 0*8 d'O mm. in length 
— almost twice the length of tlic spicules of IL polyyyrua. 
No accessory piece has been observed. 

The caudal end of the female is very similar to that of 
H, pohjgyrm. The tail is abruptly truncate, bul prolonged 
at the tip into a minute spike, ft nicasurcH (including the 
spike) about 0'08“-0'09 mm,, and the spike is ()•() i;}-(h()18 mm. 
long. The vulva is situated at about 0*24 0'25 mm. froni 
the posterior extremity. The eggs mean arc ()’063-()'07 mm. 
X 0*038—0*045 mm.j and their contents arc sogmenting at 
the time of laying. 

The type-specimens are deposited in tlie Britisli Museum 
(Natural History). 



Sur les Treclius de V Everest Expedition^ 1924. 

Comparison with related Species. 

Mention has been made in the foregoing description of a 
small accessory branch near the base of each externo-dorsal 
ray in the male. It should be noted that a similar branchy 
extremely slender^ can be detected in favourable specimens 
of H. polygymsj and is present both in the writer's new- 
material and in Professor Boulenger’s preparations. This 
branch is not described or figured either by Boulenger (1922) 
or by Schulz (1926), -who has redescribed the species. How- 
ever, in H, ty'uvassos^ Schulz, from Cricetics cricetus^ a pair 
of very siiort branches is figured in this position. 

H. glareoli is also not unique in the possession of the curious 
foi'ked dorsal appendage of the genital cone. This struc- 
ture is present, in a less highly-developed condition^ in 
H. poJygijrus^ and is apparently well developed in H. travas- 
sosi^ Schulz, andiy. yorkei., Schulz, judging from that author's 
figures. 

It is to be observed that the dorsal ray, in H. glareoli^ lies 
on the ventral side of a special membranous ^^lobe" within 
the dorsal wall of the bursa. It thus seems probable that 
this “lobe" is the homologue of the large vesicular struc- 
ture described by the writer (1926, 1927) as a post-cloacal 
swelling " in Nematospiroides dubius. 
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XXVTII. — jL€ 5 Trechus Carabidse] de V Everest 

Expedition^ 1924, et Memarques sur quelques especes de 
V Himalaya. Par le Dr. Rene Jeannel. 

M. Gr, J. Arrow, du British Museum, a bien voulu me conSer 
Petude des Treclius recueillis par le Major R. W. G. Kingston 
de FEverest Expedition, 1924. Cette collection ajoute deux 
especes fort intdressantes it la serie des Treckus alpins ddj^ 

19 ^ 



Dr. Een6 Jeannel sur les Trecliuf? 

connus de FHimalaya*. Je profiterai cle lour description 
pour publier quelques remarques coaiplementaires au sujet (1(‘. 
quelques especes himalayenues, qui m’ont etd coinnuini(pU‘os 
pour la plupart par mon excellent ami M. H. E. Androvvos, 
depuis la iddactiou cle ma ‘ Monograph ie.’ 

I. Everest Expedition, 1924. 

Trechvs (s, str.) indicus^ Pulzcys. 

Trechtis indicus, Piitzeys, 1870, Stett. ent. Zeit. xxxi. p. 175 ; .leaunel, 
1027, ‘ L’Abeilie/ xxxiii. p, 158, tigs, 528-632. 

Sikkim : Kongli Chn, alt. 1300 m,, sur la route du Tliibot 
par le col Jelep la, uu seul exemplaire immature, fbvr. 1924 
[R, W. G, Hingstori), 

L’esi)ece est largement vepaiidue it faible altitude, sur tout 
le versant sud de F Himalaya, du Punjab jusqu’au Sikkim. 
Dans le Kumaoii, elle est repr^sentee par uue race pariicu- 
liere : subsp. championi^ Jeaiiii. 

TrecJius (s. str.) imaims, Jeannel. 

Trechus imaicus, Jeannel, 1923, Ann. & Mag, Nat. Jliat. aer. 0, 
vol. xii. p. 421, fig. 13 — type : Tonglu {colL IL R. Andrvive,^) ; 
Jeannel, 1927, ^ L’Abeille,^ xxxiii. p. 181, figs. 537-539. 

Sikkim: Karponaiig, alt. 3270 m,, au noril du massif du 
Kangsehenjunga, dan.s la haute vallde de la Tcesia, au 
voisinage de la frontiere du Nepal, 2 ex., avril 1924 (A, H . 
Hingston). 

Ce Trechus ii’^tait connu que par uu unique individu 
recuHlli par H. Stevens vers 3050 m, d^alt, vers la frontiers 
du Nepal, aux environs de Tonglu (? Tangu). La locality 
Karponaiig semble situde dans la mCme region. 

Trechus (s. str.) thiheianm^ sp. n. 

Types: nombreux exemplaires do 'runa, sur le [)in(eau du 
Thibet, vers 4600 ni. cFalt. (Brif. Mus.). 

Long. k 4 mm. 

Aptere. Ovalaire el glabre, vuisin du Joaiun, 

du Punjab, et pidsentant comino lui Paspect d’uu 7’. obtmufi. 

Brun de poix bvillant, le pronotum, la suture et leciiupucine 
basal des dlytres rougciltros, les picicos sternales, la bas(^ du 
premier segment abdominal ot les pattes testucos rougoatros, 

* E. Jeannel, Les Trecbinie de la E5gion (Mcntale ” (Ann* k Mag. 
Nat. Hist. ser. 9, yol. xii. (1023) pp. 303-435) j id. Moiiogmpbie des 
Trechinso ” L’Abeille,’ Paris, xxxiii. (1024), pp. 150-10<»). 



de d Everest Expedition^ 1924. 

les aiitennes biunatres foncees avec le premier iii tide eu enti(‘r 
et la base <lesartides siiivaiits teistaces. Paifois les aiiteiine^ 
euti^remeut testacees. 

Tete petite^ semblable k celle du T.cameroni (Jeanuel, 
1927, ‘ L’Abeille/ xxxiii. fig. 540) ; les sillons troutaux super- 
ficiels, un peu anguleux sur le vertex, les yeux peu saillants, 
a ])eine plus longs que les tempes, qui soiit peu convexes. 
Anteniies plus allongees que chez T. cameroni ; elles attei- 
gnent le quart basal des elytres. Tons les articles sont seii- 
siblemeiit de m6me longueur, les articles moyens subcylin- 
driques, au nioins deux fois aussi longs que larges. 

Projiotum transverse, dbin tiers pins laige que la lefe, de 

1 . 



Organe copulateur maledu TrecJius thibetanus^ sp. u., face laterals gauclie. 
Les pieces copulatrices sont a demi ^vagineea. 


mSine forme que chez T. ohusus d’Europe. Les c6^4s un 
peu moins arrondis en avant que chez le T. cameroni^ nulle- 
ment sinu6s en arn^re, la base aussi large que le bord ante- 
rieur et tr^s saillante, les angles posterieurs tres obtus et 
ernousses. Bisque peu convexe ; la surface basale avec uue 
depression transverse en arc lisse et peu profonde, les fossettes 
laterales k peine indiqu^es. 

Elytres plus allonges et bien moins coiivexes que chez le 
jP, cameroni, ressemblant davantage I, ceux des petits T, Ob'- 
tusus aptbres de la forme renati, mais avec les 6paules bien 
moins saillantes. La plus grande largeur des dytres vers 
le milieu. Bord basal transverse, les epaules arroudies, la 
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gouttiire raarginale r^guliere. Stries tr^js fines ofc tr^s siiper- 
ficielles, les quatre premieres seiilcs visibles; strio i’ecnrr(Mde 
apicale rectiligne, assez longue, proEoncle ot sulciforme, 
brusquemeiit arr6(ee on avanl par un petit crocliei. 

Pattes robustes, los femurs opaia ; libins nnlorioiirs non 
sillonn6s sur l(‘nr fare extmne. 

Organe copulalenr do memo forme gendralo (juo eetui du 
T. cameroni du Punjab. Lc ])dniH est toufel'ois nii p(‘U 
plus coude au tiers basal eh la poinfe a])ie{de (\si bitm pliH 
courte quoique de memo forme. Deux pieces copulat rices 
dans le sac interne, beaucoup jdus grandes quo chez 7'. 
ronJ ; elles sont cependant de memo type : Ibine est edileo rn 
pointe, Fautre se termiue par une tige spntulea et rccourlxie 
du e6t6 ventral. 

Mdmes caractciros clidtotaxiques (|uo cliez T. cameron } : 
lignes orbitaires paralleles ; prerniero soie discale ati quart 
ant^’ieurj deuxiemo soio vers le milieu de la !V' strie ; soi(‘ 
apicale auterieure h egale distance de ia suture et du bord 
apical. 

L'esp^ce est assez variable. Les grands exeinplaires sont 
en g4n6ral de coloration plusp^lle, avoc les anlcnnes tcstiicdcs 
rougedires, plus ou moins rembruuics. Les deux exeinplaires 
de la locality Gantsa (alt. 4250 m.) sont pnrticuliiremeni 
petitS; k ^lytres courts et (Slroits, enti6rement brunfitres ct 
antennes tr^s fonc6es. 

!r. ihibetanus se place imm<icliatcment aupres du T. came^ 
rom, Jeann,, du Punjab et a le m6me type d^organo copu- 
lateur que lui. II en diffire par sa coloration, ses antennes 
plus longues, it articles subcyllndiiques et non ovules^ ses 
elytres plus allonges et sixrtout moins convexos, it strics plus 
fines et plus suparficielles, ses tibias anbudeurs noti sillonnds, 
enfin par la forme de ses pieces copulatrices, Malgrd cos 
differences, il est probable qiFon sera amend un jour k lo tenir 
pour une simple race du F. cameroni. 

Ce dernier habite les regions alpines du Punjab, cbvstsVdirc 
la partie occidental® de PHimalaya. 7\ tiilhetanm csfc largi'- 
ment rdpanclu sur lc versant nord do FUinmIaya oriental. 
Entre les deux, la clmtne de rilimalaya central sb'dcnd sur 
plus de 1000 km. k travers lc Kurnaon et lc N(q>al. Ijcs doux 
T. cameroni et T, ihtbefatms sont phyldtiqucmotit si piochc 
parents qu’il est bien piobable que Pimmense dtoudue de hautes 
montagues inexplorees qui les sdpare se montrera ]>euf>k' 5 e dc 
formes iutermddiaires. Sans doute alors lc 3?. cameroni^ r(‘pr(‘- 
Bentd par un certain nombre de races locales, apparaltra-t-il 
comme une esp^ce alpine k tres vaste distribution ctonduo il 
toute la cliaiue himalayenne. 



de V Everest Expedition, 1924. 

Position syst^matique. — Dans ma Monograpliie des Trt^- 
chinss ” L’Abeille/ sxxiii. p. 157), le T. camerom\ qui 
n’etait alors coiinu que par un unique iudiviJu, a ete plac4 
dans le groups du T. indicus avec d’autres esp^ces alpines 
et apteresde I’Himalaya. Les riches matdriaux de I’Everest 
Expedition me dotinent aujourd’hui la preuve que ce rapproche- 
ment ^tait injustifie. En realite, les T. cameroni et T, thihe- 
tanus appartieruient au groupe du T, quadrisiriatus (Z. c, p. 292) 
et sont etroiteraent apparent4s au T, montanus, Motsch., 
espece rdpandue en Siberia depuis la zone arctique jusqu^aux 
montagnes de Transbaicalie. Ils presentent les m^mes carac- 
tbres externes et aussi le m^me type d'orgaiie copulateur et la 
m^me armature copulatrice formde de deux pieces bien ddve- 
loppdes. La lignee du T. quadristriatus^ qui s^est largeraent 
vdpandue en Europe (T. quadrisiriatus et T, ohtusus) se 
montra done encore repr^sentee en Asie par des esp^ces 
etroitement alli^^es, I’une arctique (T. rnontanus sibdrien) et 
les autres alpines cameroni et T. thibetanus largement 
repartis dans la chains de PHimalaya). II faut s’attendre 
4videmment a ce que d’autres esp^ces de mdme origins soient 
decouvertes encore sur les hauts massifs montagneux de PAsie 
centrale. 

Chorologie, — Le T, thibetanus a ete recueilli par PEverest 
Expedition dans les localites suivantes : 

Versant nord de I’Himalaya, plateau du Thibet : Tasam 
dans la Rondschar valley, alt. 3900 m., au nord du massif du 
Gaurizankar, juin 1924 ; — Phuse la, alt. 5400 m., col sdparant 
les valines Rondschar et Kyetrak, au nord du massif du 
Gaurizankar, juillet 1924 ; — Lamna la, alt. 4900 m., col entre 
les vallees Kyetrak et Rongbuk, au nord du massif du mont 
Everest, juin 1924; — Tashidzora, alt. 4750 m., dans le Pharuk, 
au nord du massif du mont Everest ; — Kang la, alt. 55.50 m,, 
col dans le massif du Walung, mai 1924 ; — Pangle, alt. 
4900 ni., dans la m^me region, mai 1924; — Tuna, alt. 
4500 m., sur le plateau du Thibet, au nord du mont Choniol- 
hari, avril 1924, nombreux exemplaires (types) ; — Gantsa, 
alt. 4300 m., sans doute aux environs de Tuna, avril 1924, 

Versant sud de PHimalaya. Thibet : vall6e du Chumbi, 
alt. 3600 m., a Pest du Sikkim, avril 1924. — Sikkim : Tangu, 
alt. 4500 m., dans le haul bassin de la Teesta, versant est du 
massif du Kangchenjunga, avril 1924. 

line cinquantaine d’exemplaires de ces diverses localites, 
recueillis par le Major R. W. G. Kings ton. Comme on le 
voit Pespfece se trouve entre 3500 et 5500* m. d’altitude. 

Le Plocamotrechus henyensisj Jeann., qui vit sur le mont 
Kenya, en Afrique orientale, h 4500 m. d’altitude, 6tait 



jusqu^^ present Pesp^ce d© Caiabique leciieillie h Paltitude In 
plus 6levde. Le T, thibetanns, trouvd jusqii’a 5500 ni. an 
Kang-Ia, aiigmente done de 1000 ni. encore I’altitude maxima 
compatible avec la vie des Col6optcres. T1 semble que cotte 
altitude de 5500 m. doive ctro line limite qui ne sera gubie 
d4pass4e. 

Treclins hi7igiyfonf\ sj). n. 

Types: plusieurs excmplaires do Giialaug (Biifc. Mus.). 

Long. 3-5 h 4 mm. Apt('ne. Court et convevt^, ))re-. 
sentant un peu I’aspect du T. striaiuliis, Putz,, des Oaipatlies. 
Biun de poix ti6s brillant^ avec la base du prouoium, c<‘lle 
des elytres et leur sutuie i oiigeritres, les pieces sleiiuiles et b^s 
pattes testacies, les antennes testacees rougoAfcies, leinbrunies 
au sommet. 

T§te petite, transverse, plus etroite que le pionotum, les 


Fig. 2 



Organe copulateur male du Trechm hingstoni^ sp. ii., face laterale gauclio, 

sillons fiontaux ties piofonds, regulieis, non angnleux sin le 
veitex ; les yeux saillants, iiettemenl plus longs que les 
tenipes, celles-ci tife peu convexes. Antennes courtes, 
atteignant h peine le cinquibm© basal des (dytres, les aiticl(‘s 
moyens ovalaiies, it peine une (ois et clomie aussi longs ((in') 
larges. 

Pronotum giand, un peu transverse, sa base presque mussi 
laige que le bold ant^iieur, lectiligne dans Ponsomlilo, mais 
avec la partie nnidiano un peu saillanie Hur Ic pddoncult‘ 
m4sothoracique. COtiSs du pionotum bicn airondiH en avant, 
nettement sinu<5s en arri^re, avant les angles postdrieurs (jui 
sont asses? grands, vifs et rigoureusoment droits. Disque 
assez convexe, la surface basale peu ddprimde, avec un sillon 
transverse en arc peu apparent, les fossettes basalcs giandcs 
et profond^s. 
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Elytres ovales et con vexes, courts, at tennis au sommet. 
Lagoutti^re niavginale large et regiilifere, les epaules aryonclies 
mais un peu saillantes. Les trois premieres stries entieres et 
profondes, avec les interstries nn peu convexes, les deux 
stries suivaiites ties superticielles, inais visibles, les autres 
tout h fait effacees, Stiie recuirente apicale profonde et 
longue, cessant en avant peu a peu sur I’extr^mite apicale de 
la 5^ strie sans deviation ni crochet. 

Pattes courtes, les femurs epais; tibias anterieurs faible- 
ment sillonn4s sur leur face externe. 

Organe copulateur ties petit, ties couit et epaissi k I’apex, 
pi^sentant une deformation analogue h celle du T. priapus, 
Dan., des monts Dinariques. La partie basale du penis est 
peu inflecliie, ^troite et Porifice basal est ouvert en biaeau. 
Partie apicale du p^nis au contraire elargie peu a peu, le boc 
apical court et mousse, sans crochet, Poiitice apical terminal, 
ouvert dans un plan presque perpendiculaire k I’axe du penis. 
Styles larges, arnies de 4 soies ^talees. Sac interne sans 
rev^tement d’^cailles. Pas de piece copulatrice evaginable 
librc dans I’interieur du sac ; mais la paroi dorsale du sac est 
chitinis^e sur plus du tiers de sa longueur. Cette partie 
chitinisee du sac forme une sorte de plaque dorsale dont 
Pextremit^ apicale est l^g^rement saillante. 

Ch^totaxie normale. Lignes orbitaires pavalleles. Soie 
discale anterieure vers le tiers, deuxieme soie vers le milieu 
de la 3® strie. Soie apicale anterieure plus rapprochee de la 
suture que du bord apical. La crosse apicale de la 2® strie 
est trc‘S longue ; la 2® strie s’ecarte peu a peu de la Py, de 
sorte que le 2® interstrie est trbs large dans sa partie apicale. 
Par suite la soie apicale anterieure se trouve particulifereinent 
61oign6e de Papex. 

Cette esp^ce, dont Taspect exterieur rappelle beauconp 
celui des especes niontagnardes de I’Europe, est tout k fait 
isolee des autres espfeces himalayennes connues. 

Cliorologie.— Sikkim : Gnatang, alt. 3900 ni., localite 
sltuee pr^s do la fionti^re du Thibet, au pied du col Jelep la, 
dans Pest dc la province, 12 ex., mars 1924 (Ah W. G, 
ffingston). 

n. Reharques sur quelques especes de ^Himalaya. 

Trechus (s. str.) maorops, Jeannel, 1927, L’Abeille, xxxiii. 
p. 160, fig. 533-536. 

Oe Trechus a (^te d^crit sur un individu unique etiquete 
“Yim-NanP’ sans autre indication. Gest une espbce ailee. 
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apparentee au T. iw^Zic?/6‘ du vernant meridional de rilitnalaya 
et (jui semblait le reinplacer dans le Yini-Naii. Or^ j’ai tout 
lieu de croire aujoiiid^lnii cotto indication de i)rovonuncc 
du type de nion T, ntacrops est fausse. 

IJii deuxi^nio ex(Mnplairc inTdo, ])arfaitoTnont confornie nu 
type par ses caiactcies (‘xl(‘rnes et par ccux de Hoii orp^ane 
copnlateur^ a 6i4 lecuoilli darrs le Kaslmnr, ii Roneniar^*, (Ians 
les montaoncs a IVst du lac Wular, par G. Dabaiilt, cn aoiU 
19]4, cVst-a-dire dant. bextroniitd occidontalc de la cniiule 
cliatne Iiiinalayenrio. [1 scrait bien invraiseniblable (\m^ le 
T. macrops existc k la foia dans le Ivaabmir ct au Ifun-Nan, 
de part et d^autre de I’aire gdograpliique du 7\ indlctis, 
Vindication de provenance du type de mou 681)^*06 doit sans 
doute ^tre le fait d’une erreur d^diiquetage et la seulo loealite 
certaine d’oti le T, macrops puisso Ctre citd, est colic du 
Kashmir. 

Trechns (s. str.) indicns^ subsp. inacrodmfs^ nov. 

Type: une femelle de Koshtewar (colL fL K. Andreines), 

Race brachypt^re, de coloration rougetXtre brillaut unilbrinc. 
Forme g4n4rale de la race cliampiom^ Joann., tnais encore 
plus convexe, avec le pronotum encore plus grand et surtout 
bien plus finement rebord4. 

T^te de mSrae forme que cliez T, mdiciis^ los ycux tnoins 
saillants et plus courts, k peine trois fois anssi longs quo les 
tempes ; les antennes plus courtes et plus (^}>aisses. Pro- 
notum tr^s grand, tr^s convexe, presque anssi large cpu^ les 
4lytres et plus large que long. La base plus cfcroito quo le 
somraet, comme chez la race champion i) les c6t6s arrondis cti 
avant, non sinu4s en arribre, la base rectiligne, les angles 
post6rieurs obtus. Gouttibre marginale du pronotum bien 
plus tooite, mSme en arriere, iiupiis des angles postdrieurs; 
les fossettes basales pins snperficiellcs que chez le 71 induu/s 
typique. 

Elytres allonges, Ires convexes, de mt^me forme <|uc clioz 
la race championij raais avec les slides molns [)rolbn{i(^H, Les 
trois premieres stries seulcs sent profondea, la qiiatricnio <i<\s 
superficielle, les autres effacdcs. Tibias anterieurs sillounds. 

M^mes caractcrcs clietotaxiques que chez le 7’. indicas 
typique, 

Chorologie, — Inde, Punjab : Keshtewar (eolL IL E. 
drewes), 

Quoique le m^le soit inconnu, il n’est pas douteux quo co 
Tteohus appartient k une race speciale, aptbre, du T. indlms. 
Cette race est particulibrement remavquable par Fetroitesse 



de V Everest Expedition^ 1924. 

de la goutti^re marginale du pronotum. La grande taille 
relative de son pronotum, la reduction des yeux et Tepaississe- 
ment des antennes sont des caractferes corr^latifs de Fatrophie 
des ailes. 

Trechis (s. str.) cameroni^ Jeannel, 1923, Ann. & Mag. Nat. 
Hist. ser. 9, vol. xii. p. 422, fig. 14 ; type : Narkanda 
(Brit. Mus.). — Jeannel, 1927, ‘L^Abeille/ xxxiii. p. 162, 
figs. 540-543. 

M. H. E. Andrewes me communique cette espfece des 
localites suivantes : 

Inde, Punjab ; Talratacb, alt. 3250 m., Tharoch, Simla 
(C. F, C, Beeson) ; — col Jalori, alt. 3550 m., Seraj {H, G> 
col de Eotang, alt. 3850 m., pifes de Koksii, 
dans le Lahoul [colL H, E. Andrewes). — Kashmir, un exem- 
plaire (Bmt, 1905). 

L’esp6ce 4tait d4j&; connue de Narkanda (sans doute dans 
le Gahrwal) et de Kotgarh, aux environs de Simla. Les 
localitds nouvelles 6tendent Faire de distribution de Fesphce 
vers le nord-ouest jusque dans le Kashmir. 

Trechus (s. str.) cameroni^ subsp. bistriatus, nov, 

Typer uu m§,le des environs du lac Kareri {colL li- 
Jeannel). 

Bien different de tous les T. cameroni que j’ai pu examiner 
par ses dlytres plus allonges et moins convexes, k stries 
presque totaleroent effac6es. Les deux premieres stries seules 
sont visibles, fines et superficielles, les premiers interstries 
plans. Chez le T. cameroni typique les quatre ou cinq 
premieres stries sont visibles, profondes et s4par6es par des 
interstries convexes. 

MSme coloration que chez T. cameroni ; tSte et pronotum 
identiques ; tibias antdrieurs tr^s faiblement sillonnds. Or-^ 
gane copulateur semblable k celui de la forme typique, avec 
la m&me armature copulatrice. 

Tin seal mS,le re 9 a par M. P, A. Cbappuis dans un lot de 
mousses qui lui a envoys afin d’y recbercher des Cop<5- 
podes. Cfes mousses avaient dtd recueillies aux environs du 
lac Kareri, piAs de Eangra, dans le Punjab, en juin 1926 
{S. L. Bora ) . 

Le district de Kangra se trouve sur la bordure de FHima- 
laya, dans le nord-estdu Punjab, sui’ la frontike du Kashmir. 



On the C'liloropld Genus Becker. 


XXiX.— The Chloropld Genus Ki)i.na(liza, Becker [Diptera). 
By J. R. Mai.i/)01U 

In a small shipmonl of roared Dipioia rcooivod (roui Mr, A. 
OiUhberisoii, Junior Wntouioloo-ist, Apfriculturo Laboratory, 
Salisbury, S. Eliodosia, For identitication, tlioro are Ihn^e 
specimens of a species of tlie y!;otms Bphnadiza, Bookoi, 
which provide the first indication of (he larval haliils of thr 
i>’enus. It is possible that the species may be of economic 
importance, but I deal in the present paper inoroly with (h<‘ 
taxonomic features of the genus. Becker distinguished ii 
from Oscinella^ Becker (^Botanohia, Lioy), and Apro- 
inetopisj Bocker, by the thickened fore-femora with their 
distinct postero-ventral bristles. I note also that there is no 
flexure of the fifth wing-vein on its penultimate section, there 
are in the species before me only two not()|)leural bristles 
(l-f-l), the postvertical bristles are fully as long as the outer 
pair of verticals, and the inner verticals are much shorter and 
barely longer than the short ocellars. 

I designate as the genotype Osci?tis rugosa^ do Meijere, 
the first species included in the genus by Becker, 

Below I present a key for the identification of the species, 
but most of the data are obtained from descriptions, so thaf 
care must be used in applying it to material. It is possible 
that there are some synonyms, but only a careful comparison 
of type-specimens will determine this, 1 will deposit the 
type-specimen of hirla in the British Museum, 

Key to the S 2 )ecies, 


1. Halteres yellow 2. 

Halterea black or fuscous 3. 

2. Hind femora black, tbeir tips yellow ; tibim luid 

tarsi of mid and hind legs yellow nitidaj Lamb. 

Hind femora yellow, blackened on apical halves . altmurvis, Beckor, 

3. Small species, about 1*5 mm. in length; haee of 

abdomen not pale above; fore femora yellowish, 

paler than tibise ruyosn, <le Moij(U*o. 

Larger species, averaging 2*5 mm. in buigth; 
bane of abdomen pale above ; fore femora not 
paler than fore tibiae 4. 

4. Thoracic dorsum practically bare nu/ruj I jamb. 

Thor^io dorsum with (pute dense short black 

hairs hirtaj 3 p. u. 


. Epimadiza hirta, sp. n, 

Fmale , — ^This species is very similar to the description of 
nigra, Lamb, being glossy black, with pale basal tergitc to 



On a new Cicada from Arabia. 

abdomen^ and the 'wing-veins entiiely pale. The face and 
cheeks are, however, but indistinctly yellow, the dorsum oi 
the thoiax is quite densely and coarselj' punctate, and in each 
puncture there is a short decumbent blackish hair, the disc ot 
scutelluin is less obviously punctate, and the longest pair 
of marginal bristles (at apex) are situated on very slightly 
raised bases. In all three specimens betore me the basal 
abdominal tergite and the central anterior pait of second are 
white, the fore coxae, bases of fore tibiae, apices of mid and 
hind tibiae, and basal three or four segments of fore and hind 
tarsi are yellowish. The cheek is not as high as width ot 
third antennal segment, the frontal tiiangle is but poorly 
defined, about half the width of vertex, and extends to a 
little over middle of frons. The basal section of second 
wing-vein lies much closer to first vein than is shown in 
Lamb’s figure of the wing of nigra. 

Length 2*5 mm. 

Type and two paratypes, Salisbury, S. Rhodesia, Depart- 
ment oF Agriculture no, 1525, reared trom gladiolus. 

There is a possibility that tlie laivae affect only injured 
bulbs, as do some other genera of this family. 


XXX . — A new Cicada from Arabia. By J. G. MyekS, 
Sc.D., Imperial Bureau of Entomology. 

P latypleura arabicaj sp. n. 

Form short and stout, widest at middle of pronotum. 
Head with eyes wider than base of mesonoturn. Frons with 
the cross-strise regular and well defined ; subcircular, as wide 
as long. Clypeus strongly keeled. Rostrum reaching poste- 
rior margin of second sternite. Opercula of male rounded, 
reaching nearly to middle of third sternite. Hypandrium 
widely boat-shaped, somewhat truncate apically. ^Edeagus 
simple, tubular, as figured. Eighth sternite of female long, 
sliglitly keeled, rounded postero-lateraliy, witli a deep but 
narrow median indentation. Tegmina completely hyaline, 
the veins pale stramineous to the nodal line, thereafter 
fuscous. Apical margin straight. Hind wings with basal 
third smoky, then an irregular and indistinct milky zone, 
thence hyaline ; veins basaily fuscous, passing into stra 
mineous in distal half. Border of hind wing wide, abo 
one-sixth length. Usually seven preapical spines on 



Dr. J. G. Myers on a 

tibia (holotype has only one on right, and allotype has eight 
on one leg). 

In fresh examples (holotype and allotype) abundantly 
priiinose, especially on sides of abdomen, veins of tognien 
up to or even past nodal line, and whole under surface of 
head and bod}^ illlsowhcre, save on salient points, the sumo 
appearance is simulated by decumbent white pubescence. 


Fi«'- 1* 





2 . 



Platy 2 )leura aralnva^ sp. n. 

Fipr. 1. — .dildeagua, lateral view. * 

Fig. 2. — Tenth segment (eleventh removed), caudal view. 

General colour pale yellowish brown with black markings. 
Abdomen, save tymbal covers, black beneath the patches of 
pruinosity, with brownish segmental margins, and with some 
deeumbent white pubescence dorso-laterally, extending right 
across on the anterior margins of segments ii. and iii. 



new Cicada from Arabia, 

tipper tliird of frons blackish^ with two contiguous or con- 
fluent yellowish spots ; rest pale, the cross-ridges daiker, 
A straight-edged black bar on vertex connecting eyes but 
interrupted by ocelli. Pronotum with sulci and two median 
impressed dots on anterior margin of hind border black, rest 
pale. Mesonotum with an outer and an inner pair of well- 
defined obconical black marks, a median lance-shaped mark, 
and two round spots, one at each anterior angle of the cruci- 
form elevation ; rest of mesonotum pale ; both black and 
pale areas strewn with white pubescence. 

Dimensions in mm. (first figure male, second female) : — 

Length to tip of last tergite 26‘2, 25‘1 ; length of head in 
dorsal view 1*5, 1*7 ; width between eyes 7*0, 7*0 ; length of 
pronotum 5*0, 5*0; length of mesonotum 7*1, 6*4; length 
of tegmen 34 0, 35*4; greatest width of tegmen 12*0, 12*3. 

Holotype^ allotype^ Wadi Samaiyil, Oman, Arabia ( V, E, M, 
Dowsori)^ 15. vi. 27. 

Faratypes, There are also in the British Museum one male 
(collector unknown) and a male and female {Dr, Jayahar), 
all three from Muscat. These three are old specimens and 
lack both the pruinosity and the pubescence, but are other- 
wise practically identical. Possibly they have been in 
alcohol. 

All material known to me is thus in the British Museum. 
For the fresh material on which this, the only known Arabian 
Flatypleura^ is based, I am indebted to Dr. P. A. Buxton* 

P. arabica is evidently the Arabian representative of a 
deserticolous group of species, of very similar facies. P. 
mackinnoni, Dist., from Debra Dun, North India, is closely 
related, but, among other differences, the prouotal expansions 
are more acute, with the posterior edge slightly incurved, 
whereas in arabica it is straight, 

P. testacea (Walk.) from India (locality unknown) also 
belongs to tliis group. The three old specimens here referred 
to P. arabica were placed by Distant incorrectly under P. tes- 
tacea^ which is really represented in the British Museum now 
by tlie type only — a female. The locality — Muscat — given 
for P. testacea in the Distant ^ Catalogue ’ (1906, p. 6) is 
thus incorrect. This species is altogether paler than either 
arabica or mackinnoni^ with much greyish pubescence on the 
abdomen. It has the acute pronotal expansions of mackirmoni^ 
but their posterior edge is straight as iu the species here 
described as new. 

With regard to the haunts and habits of this interesting 
insect, Mr. Dowsou has written to Dr. Buxton as follows : — 
The Wireless Insect buzzes upside down on the underside 



8ur line nouvelle espvce de Bolboceras du Soudan* 

of a small branch of any of the trees of the region. I saw 
tliem on palms; but the commonest of the trees on which 
they were to be found were undoubtedly the common,^ legu- 
minous, thorny small tree which was sucli a constant feature 
of the Uman landscape. This tree in general appearance 
and situation closely resembles Acacia arabica^ but, because 
of the coiled pods and other features, I do not think it is an 
Acacia at all. ... It is the sumar of the natives.” 

Dr. R. J. D. Graham, of the Royal Botanic Gardens, 
Edinburgh,, has kindly informed us that ffimar app)ears to be 
Acacia SeyaL 


XXXI. — Une ttoiLvdIf' espddi do Boli)ocei’as du Soudnt, 
Par A. BoUCOMONT. 

Bolboceras niloticus^ sp. n. 

Testaceus rubrescens nitidus, antenuis testaceis. Labro intogro 
carinato, clypeo transversim cariuato, vertice Carina transversa 
elongata inter ooulos armato ; fronte punctis magnis contluenti- 
bus gradatim antice minoribus notata, vertice ten niter et sparsim 
puuctato, oculorum cantho parum prominiilo. Prothorace antice 
retuao quadrituberculato, parte retusa ]) 08 t oculos bicavata, 
tuberoulis mediis triangulatis contiguis supra plains, extorms 
magis prominentibus dentiformibus latere externo fovearum sitis ; 
margine antica non dentata, basi sinuata margin ata, siilco medio 
obsolete nonnullis punctis notato; angulis antiois fere roctia 
apice acoleatis ; lateiibus orebre punctatis disco laevi. Elytrorum 
striis crebre punctatis punctis interstitia incidentibus, secuuda 
apice abbreviata, interstitiis subconvexis laevibus primo fere tarn 
lato quam duobus sequentibus conjunctim. Tibiis antiois sex- 
den tatis. 

Long, 8-11 mm. 

Soudan anglo-^gyptien, Medan i (//, W. Bedford)* 

Espece caract^risde par Parmature du thorax et par la 
krgeur du premier intervalle des elylres ; diffbre de 
jmd^ Fairm., par Pabsence de £ov4ole derriire les dents 
m^dianes du thorax, ces deux dents plates en dessus et 
contigues ; diiffire de B* spunurn^ Pering., par la taillc 
beaucoup plus petite et la t6te avec deux curbues; de 
& auspicatum, Pdring., par la carbne d© Pbpistome recti- 
; Ifgae et le lobe mddian du thorax bidentd. 



Monsieiir M. Pic sut quelques nouveaux Bruchidae. 

XXXII. — Nouveaux Bmcliidae. Par M. PiO- 
Pachijmevus ritcliiei, sp. ru 

Oblongus, antioe et postice attenuatus, nitidus, pro parte griseo- 
pubescens, rufus ; oculis, antennis (articulis 2 primis exeeptis) et 
abdomiue pro majore parte nigris. Capite parum elongate, inter 
oculos carinato, oculis maximis, approximatis ; antennis elon- 
gatis, articulo 2 minuto, 3-5 sat elongatis, apice angulatis, 
sequeutibus valde transversis et pectinatis j tborace breyi et 
parnm lato ; antice attenuate, lateraliter fere recto, subalutaceo, 
mediocre sat sparse punctato, pro parte denudato ; scutello parvo, 
griseo-piibescente ; elytris tborace sat latioribus, parum elon- 
gabis, postice attenuatis, bumeris rotundatis, minute striatis, pro 
parte glabris et maculis obscuris diversis ornatis ; pygidio miuute, 
rufo, griseo-pubescente ; infra corpore pro parte rufo, pro parte 
nigro, sat uniformiter griseo-pubescente ; pedibus rubs, 4 anticis 
gracilibus, femoribus posticis infra piceo-notatis, robustissimis et 
multidentatis, tibiis valde arcuatis. 

Long. 5 mm, 

Voisin de P. sihutensis^ Pic, en difEere nettement par sa 
forme plus courte et relativement trapue, 

Tang-antika : Morogoro, xii. 1923 (J. H, Ritchie). 

Bruchus boxi^ sp. n, 

Subovatus, pro parte opacus, diverse pubescens, niger, elytris apice 
rubris, articulis 1-5 et 11 antennarum, pedibus 4 anticis tarsisque 
posticis testaceis, femoribus intermediis pro parte brunneis. 
Capite parum elongate, dense punctato, oculis magnis ; antennis 
sat brevibus, articulis 2-4 elongatis, 5 latiore, 6-10 plus minusve 
transversis aut pectinatis ; tborace dense ruguloso-punctato, 
epaco, nigro, lateraliter sat dense luteo-pubescente, illo sat breve, 
antice valde attenuate, lateraliter subsinuato, medio postice 
gibbuloso ; scutello parvo ; elytris tborace paulo latioribus, 
brevibus, bumeris rotundatis, parum nitidis, striatis, ad suturam 
paulo iuteo-pubescentibus, multo et diverse albo-maculatis aut 
lineolatis ; infra corpore nigro, pro parte albo-pubescente ; pygidio 
albo, nigro binotato ; pedibus 4 anticis gracilibus, posticis validis 
et brevibus, femoribus minute deutatis, tibiis posticis ad basin 
paulo curvatis, carinatis, apice deutatis, articulo 1° tarsorum 
curvato. 

Long. 2 mm. 

Jolie petite esp^ce, voisine de B, htnnulm, Fbs., mais 
ventre, pygidium et tibias post4rieurs noirs, eljtres avec, en 
avant de la partie apicale rouge, une gorte de baride trans- 
versale faite de macules grises juxtaposees* 

Kenya Colony: Kabete, iL ix. 1921 (J?. E. Box). 

Ann. dc Maa. N. Hist. Ser. 10. VoL i, 90 



Monsietir M. Pic siu* /pfelf/ufs 'noNvemf.v BnicliiJjc. 


Bruehvs maculatftJwt sp. 

Olilongiis, aniice attenuutu.s, opacu.s, TiigTo-])icruh {ili(jU()i ))rinn)(‘^ 
cens, dense aJbo-pii])ObceiiH, supra nigro-maculatuH, Jiionduas 
testaccis. Onjnie nigro, aliquot rufesconle, 1u<'V(\ (lcnh(‘ albo 
puboscente, oculis valdo incisis, fore diviKi.s ; jiTUcnnis ti'HtiuM'iw, 
brevibus, apice pnnlo incraBsatih ; thora(‘(3 hat elougato, anticc 
valde attenirato, medio couve.xo, dense grlsoo-})ulK\scenU‘, nigro 
4-maculato : hcutello paulo eloiigato, dense puliescente ; ehlris 
thoraee parum distincte latioribiis, brevibu.s, nnnut<‘ (d ]iannn 
distincte slriatib, griseo pubesceiitibus, ad basiip n<l medium (d, 
apice divoise nigro-maculatis aiit subfaseiaiis ; infra <'or})()r(‘ ol 
pygidio dense pubeseoniibus ; ]‘>edibus teslaceis, pro parie denne 
pubesceniibus, posticis sat vjilidis, femoribiiK iiidentatiH, Libiis 
fero rectis. 

Var, Pro parte luteo-pubescens. 

Long. 2*5 mm. 

Esp^ce des plus distinctes par son revctenieiit pnIi(“‘Cent 
dense, ne luissant qne quedques macules ibncees sur lesdlytie.s 
et le protliorax, ainsi que par la forme des yeux. 

India: Gonda, Jamvkpur, U.P., 14. iv. 1911 {IL 1^. Troup), 

Spennophagas sp. n. 

Subquad rato-ovatus ; paniin nitidus, grisco aut Jut eo sat uniformUer 
pubescens, niger, articulis 2 primis autenimrum lestaceis. (tapite 
parum brevi; anteimis elongatis, sublilirormlbufi, ariiculo 2” 
bro7e, 3® paulo longiore, 4"^ ot soqueutibns diverse elongatis vl 
apice infra augustatis ; tboraoe brovi ot> lato, autioe 8u])arcuato, 
minute punctato; elytris thoraee non latioribusj sat }>n‘vilyuR, 
striatis, minute punetatis ; pygidio fortiter punctalo, unifomiiit^r 
griseo-pubescente ; infra corporo pro purto donsius pu]) 08 Cento ; 
podibus uigris, spiuis tibiarum rufis. 

Long, 2 mm. 

Cette petite espbee se distingue, i premibre vue, des antres 
fonedes <lu genre, par Ics antennes non cntibrcnicnL noire.s. 
Mozambique: Villa Boemge, 1914 , 

Brmlnis {^Acutithocelides) allnt^j ^p. n, 

Oblongo-ovatUR, ojiaeus, rufus, (louse allyo-puboseenH, lUemliri.s 
testaceis ; capite longissiruo, rnfo, paulo ])ubosceute, ruguloso* 
punctato, medio carinato, o(niliB nigria, validis, jaiulo iirominulis, 
valde omarginatis ; antonnis vuliflis, artieulis 2 et 3 minutis, 

^ Cette esp^ce figure ausai dans la collecticm Pic, ainsi quo bmir 
eprnis. 



AV/* especes nonvelles de Cocci^ielUde!^. 

*4 irianguliiro, 5 ct scqnentibus plus nnnusv(‘ lougo duniatis ; 
ihoraco pamm eloiigaio, obcouiuo, antice valda an}»uslato, aiigiihs 
p()sti<‘is vald(' ])roinii\ulis, tiu'dio subcoiivuxo, latcraliior paiilo 
(‘onipr(‘SHo, iji disco Hulcaiulo, sat fortitiu* pumdato, fiMaj inii 
fonniUu’ alho-]>uhosc(aii<i ; scnt-('ll() parvo; olyjris tlioraci^ 

])aulo ]ati<)ri])us, brovibus, laU'ralitor sabarraiatis, ad basin nu'dio 
niinuto iub(U’(‘ailalis, liunHM'is rotniidai.is, sat proinitiulis, luinuto 
st.riatis, donso alho-]>ub<'siMMil.ibus, lateruliior pro parlo di'iiuduiis ; 
pyj^idio hori^^ontali, valido, d(ois(* uaiforinitcr albo-iml)(‘S(a'nl(\ 
supra medio breviUT sidcaio ; |)(‘dibiis 4 aiiiicis gracilibus, jiosticis 
valid is, lemonbus a pice tridfuitalis dento jiriina longion*, iihiis 
carinatis, ajiico iutus loiigo spiiiosis, 
bong. 3 mm. 

Soudan An(5lals. 

Par sn Ibrini^ voisin du B- atrolineafus, Pic, eii dilPna', on 
])lus du rovctcnnmt hlanc uiiifonuC; par la Into plus loug^iu'. 
(icrricr(i Ich ycuix, Ic. jiroihorax plus cgal cii dcc^sus, Ics clyiios 
h siiics h p('iuc iudirpidos, les cuisscB [JOStdricurcH plus ibrtes. 

Ih^Hchus poupilUen dti'iersimntrhy sulisp. 

()bloiigo-(dongatus, nilidus, grisim pro ])ario d(‘ns(^ pub(‘HctmN, riilb- 
i(\siac(‘UH, enpil/C jandoreque nigris, thoraco variabili, iiigro aid* 
diverse ruro.tosl^aoi’o, <iouliH inaximis ; thoraco plus minusvo 
brovi, Hat lai.o, nntuio paulo attonuato, lobo medio ])aulo im‘iHo 
uxit supra deprosso ; membris tostaccis ; aidounls crasHioribus d , 
fomoribus posticis lauaau erassis, itiormis. 

Long. 2 mm. 

Soudan And da us. 

Senibh^ dillorcr do /b poifplllicri^ All.j, i>ar Ic [irol borax 
])luH lobuKSlo, nioins i‘oiU((U<u u lobo mddian iui])rossioiuic, la 
idle tins large eJu';^ 1<‘ dj eidlii^ (du‘/j has irois exeiuplaircH 
oxaiuines, par la coloraliou lesLaoco de rahdonum. 


XXXnr » — Descriptivu de tpieli/uea espl^rea noumllv^ de 

CoccUMidm. Par le ]4i% A. SiCAUD. 

Scyninm {Nephm) bicolot\ 8[), lu 

Ureviter ovatus, nigor, nitidus, pubotenui griBcnsat dtmsc vestitus ; 
capito rufo ( d ) iu modio leviter infiiseato ( $ ), abdominu nigro, 
apice angusto dilutioro, iatoribuB protlioracis fuivis (({) vol 
nigris ( $ )- Pedibus, in utroquo sexu, rufodlavis. Jjaminis 
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abdominalibus hand integris, linea femorali | longitudinis seg- 
menti attingente, extus abbreviata. Prosteriio hand carinato, 
qnadr ato-elon gat o . 

Long. l*9-2'0 mro. 

En ovale court, mediocremeiit convexe, brillant, k })ubes- 
cence grisdtre, avec la t^te et les cdles du corselet roux ( c? ) 
ou la premiere rembrunie au milieu et les seconds concolores 
( $ ). Pieds d’un roux vi£ dans les deux sexes. Dessous 
noir avec I’extrdmite abdoniinale parfois dtroitement plus 
claive. Plaques abdomin ales incomplbtes. Laligne femorale, 
d^abord en ligne courbe jusqu^aux trois quarts de la longueur 
du premier segment abdominal, se dirige ensuite obliquement 
vers le bord lateral d©nt elle reste dloignee. Le prosternum 
est plan, en quadiilatbre allonge. 

Panama. 

Je n^ai trouvd aucune description correspondant au signale- 
ment de cet insecte dans la ‘ Biologia Centrali-Americana ’ de 
Gorham, et elle ne peut ^tre assimilde h aucune de celles 
deerites de PAmeiique centrale par M. Casey. Son syst^me 
de coloration la rapproche du Scymnm {Pullus) auritulus, 
Muls., dont la distinguent facileraent sa forme gendrale moins 
parallele et plus arrondie, la tache latdrale rousse du corselet 
plus attenuee en arriere, la tdte rousse dans les deux sexes, 
seulement rembrunie au milieu chez la $ , ses dlytres h 
extremite concolore, son ventre noir, et enfin son prosternura 
non cardne et le dessin de ses plaques abdominales qui la 
font placer dans un sous-genre different. 

PharelluS, gen. nov. 

Corpus parvum, breviter ovatum, postice attenuatum ; supra pilis 
erectis vestitum. Caput inclinatum. Antennte perbreves, 11- 
articulatse (?), clava ovoidea triarticulata, palpi maxillares crassi, 
articulo ultimo conico ; prosternum quadratum, curtulum, incli- 
uatum, mesosternum tr an s versa le, metasternum grande, con- 
vexum. Pedes breves, femoribus suleatis, tarsis crassioribua, 
triarticulatis. Epiplearis latis, in medio abrupte dilataiis usque 
ad § longitudinis elytronjni prolongatis. 

Trcs petit, en ovale court et attenue en arricre. Tete 
inclinee sur un prosternum tres court et oblique (comrne chez 
certains Eodolia), Antennes courtes, m’ayant paru formdes 
de 11 articles, h massue ovoide, arrondie surtout en dedans, de 
trois articles dont le troisieme plus long que cLacun des deux 
autres attdnud et arrondi au sommet. Palpes maxillaires 
courts, gros, k dernier article conique. Prosternum tres 
court, incUnd. Mesosternum transversal, droit il sa partie 
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anterieure, echaner^ en arc de cercle laige en arriere pour 
recevoir Textr^mit^ anterieure du metasternum. Oe dernier 
grand, convexe, sans fossettes. Abdomen de six arceaux, le 
premier plus grand que chacun des trois suivants qui sent 
subegaux entr’eux, le cinquieme aussi long que le premier, le 
sixibme dfcroit, ogival, petit. 

Tete enfonc^e dans le protborax jusqu’au bord posterieur 
des yeux; ceux-ci petits, arrondis, saillants ; front convexe ; 
dpistome droit k sa partie antdrieure, labre allongd, retrdci en 
avant et arrondi. Protborax k c6tes convergents en avant, 
regulierement convexe, en ogive large et non sinue h la base 
qui est finement reboidee. Elytres a peine plus larges que 
le protborax k leur base, regulibrement arrondis et elargis de 
Tangle humeral jusqu^au tiers antdrieur, puis rdgulicrement 
attenues jusqu^a I’apex qui est arrondi. Epipleures larges, 
formant un repli a la partie externe des elytres, concaves, 
d’abord paralldles jusqu’au tiers, s’dlargissant assez brusque- 
ment en cet endroit et formant un renflement arrondi, attenud 
en arridre jusqu’aux deux tiers de la longueur oil les deux 
cdtes se confondent pour former une lame unique. Pieds 
courts, femurs sillonnds, ne depassant pas le bord externe 
elytra], tarses larges, ongles petits (appendiculds ?). Dessus 
convert de polls hdrissds dirigds d^arridre en avant sur le 
corselet et d’avant en arridre sur les elytres. Handies ante- 
rieures et intermddiaires assez rapproebdes, les postdrieures 
tids dcartees. 


Pharellus minutissinius^ sp. n. 

Supra piceus, protborace diliitiore, subtus brunneus, labro, pedibus, 

palpis antennisque testaceis. 

Long. 0*8 mm. 

De trds petite taille, inferieure k 1 millimdtre. En ovale 
court, attenud en arridre. En dessus d^un brun de poix, plus 
clair sur le corselet, avec le labre, les antennes et les palpes 
testacds. Protborax lisse, Ecusson bien visible, triangu- 
laire. Elytres £t repli externe bien marqud, k points gros, 
dcartds, superficiels, calus humdral marqud. Epipleures 
fonedes, 

Dessoua brun^ltre, plus clair que le dessus. Premier arceau 
ventral deux fois plus long que chacun des trois suivants. 
Plaques abdominales grandes, n^atteignant pas tout k fait le 
bord posterieur de Tarceau en arc de cercle plus convexe eu 
dehors qu’en dedans. Mesosternum lisse; mdtasterrmm 
couvert de gros points varioliques presque contigus. 

Java. 
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XX^IY—Some Rarities from Abyssinia, with the Dc scrips 

tion of a new Mole-Rat (Tachyoryctcs), and a new 

Arvicanthis. By Oldtielb Thomas. 

The National Museum has received from Major E. E. 
Cheesman, R.E., tlie fine collection of Mammals made by him 
in Abyssinia, mostly in the region just to the south of Lake 
Tana/ In the collection there are a number of rarities, 
several only hitherto known by one or two examples. 
Such are Mops ventralis, Heugh, Atilaiv palndinosiis 
mitis, Thos., Ictonycc striatus slioce, Thos., Acomys albigena, 
Heugh, Desmomys harringioni, Thos.*, Muricnlus imberbls, 
Riipp., Leggada bella gallarum, Thos., aiul Lejms fagaui, 
Thos. There is also a fine series of a Tachyori/ctes which 
does not seem to be referable to either of RuppelTs two 
species, T. macrocephalus and T, splendens, and may be 
described as follows : — 

Tachyoryctes cheesmani, sp. n. 

Tc?, 17 ? . Dangila, 6000-7000'. 

$ $ . Fatan R., Big Abbai, 100 miles S. of Lake, GOO'. 

cJ . Amanuel, 100 miles S. of Lake, 7600'. 

(J. TTanbera town. Big Abbai, 130 miles S.W. of Lake, 
8000'. 

3 ? . Debra Markos, 100 miles S. of Lake, 8000'. 

Allied to r. spleiidenSy but decidedly larger. 

Colour and other external characters about as in splendens, 
of the usual dark bay colour. 

Size uniformly larger than in splendens, of which the 
British Museum possesses a co-typical example, precisely 
matching that figured by Riippell. Zygomatic widely 
expanded, more so than in the majority of the East African 
forms. Sagittal and lambdoid crests early and strongly 
developed, even in females when adult. Occipital slope 
about as in splendens, more approaching the vertical than ui 
the East African forms, among which types as extremely 
sloped as T. spalaclnns occur. Bullae decidedly larger than 
in splendens or in most of the E. African species. 

Incisors stout and heavy, well projected forwards, darker 
in colour than in the available specimens of splendens. 

Dimensions of the type : — 

Head and body 200 mm. ; tail 67 ; hind foot 30 ; ear 17. 

^ I dp not now think that RiippelTs Mus dembeensis is a Def,momyii 
at idl, as formerly supposed to be the case. The “ straffen haaren/^ 
*^^ahmntzig-«ahgr»a” nnaei surface and large claws of Mm dem- 
dP not asree bv any means With JDesmomvs^ hut apply well to an 
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Skull: condylo-basal length 50; condylo-incisive length 
51 *2; zygomatic breadth 34** 5 ; nasals 21x6*7 ; iiiterorbital 
breadth 7 ; mastoid breadth 25 ; diastema 20 ; palatilar 
length 27*5 ; bulla^ antero-posterior diameter 11*8. Upper 
molar series, alveolar length 9*5, crowns 8*5. 

The whole series is very closely uniform in size, the skull- 
dimeusious of all adult specimens agreeing closely with the 
above. 

Hab. as above ; type from Dangila. 

Type, Adult male. B.M. no. 28. 1. 11. 158. Original 
number 6087. Collected 25th June, 1926, by Major R. E. 
Cheesman. Thirty specimens. 

The proper systematic treatment of the mole-rats of the 
genus Tachyoryctes is an exceedingly difficult matter, for 
they are very deficient in differential characters other than 
size, while in this they are so locally constant that the sizes 
cannot be ignored. In Abyssinia Riippell obtained two 
species, tlie giant ma^rocephalus and the small splendens^ 
while in E. Africa a number of forms allied to the latter have 
been described. The present animal, very uniform in size, 
while falling far short of macrocephalu'^^ is constantly larger 
than splendens,^ of which we have about half-a-dozen speci- 
mens, including a Riippeil co-type (condylo-basal length 
42 mm.). It would therefore seem necessary to give a 
special name to this intermediate form, and I am pleased 
to have the opportunity of naming it in honour of Major 
Cheesman, the maker and donor of the present fine 
collection. 

I may note that there does not seem to be the sexual 
difference in colour observed in the Kilirna-njaro species, 
T, d^moriy in which the females were uniformly darker than 
the males, with a greater proportion of plumbeous indi- 
viduals. But the two plumbeous individuals in Major 
Cheesman’s collection are both females. Nor is there any 
material sexual difference in size of skull, although, of 
course, the males are more heavily ridged. 

A specimen obtained by Dr. W. T. Blanford at L. Ashangi, 
about 135 miles E.N.E. of L. Tana, during the Abyssinian 
Expedition of 1867-8, also appears to belong to tbis species. 

The following field-rat also appears to deserve descrip- 
tion : — 


Arvicanthis abyssinicus pelliceus, subsp. n. 

Very like in general appearance — to the eye — to A, 
abyssinicus zaphiriy Dollm., the size and colour being quite 
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harsh as it is in nearly all the members of this common 
and widely distributed genus, is — to the touch — compara- 
tively long and soft, almost as soft as in Dasymys or 
Desmomys, Wool-hairs of back about 15 mm. in length, 
the longer piles attaining 27 ^ as compared with 11 and 18 in 
the type of zaphiri. Colour exactly as in zaphiri, except 
that there is a slight wash of buffy on the chest, and more 
ochraeeous on the rump. 

Skull about as in zaphiri, but the molar tooth-row longer 
and the teeth broader. 

Dimensions of the type : — 

Head and body 129 mm.; tail 129 ; hind foot 32; ear 20. 

Skull : condylo-incisive length 33*6 ; zygomatic breadth 
18; upper molar series (crowns) 7*3, (alveoli) 8. 

Hab, Abyssinia, in region of Lake Tana. Type from 
Zauday Grar, south shore of the Lake. Alt. 5000'. A 
second specimen from Dangalbar, W. of the Lake. 

Type. Adult female. B.M. No. 28.1.11.79. Original 
number 5468. Collected February 22, 1926, by Major 
K. E. Cheesman. 

Soft fur is so remarkable a character in this group that 
I consider it best to give a special name to this rat, in 
spite of its resemblance to A. a. zaphiri in other respects. 

No mention is made of the character of the fur in Mus (?) 
TufidoTsalis^ Heugl., but soft fur is so rare a character in 
the group that it cannot be assumed to occur in what its 
describer says is a common animal. Any determination 
of rufidorsalis^ therefore, with no type in existence, would 
be mere guesswork, and it should probably be put down as 
a synonym of A. abyssinicus. Mr. Blick has been careful 
to give the hair-lengths in his three local subspecies of 
A, abyssinicuSt and these are all practically as in zaphiri. 


XXXV . — Prelimmary Description of Mymarotlirips ritclii- 
anus, a new Type of Thijsanopteron. By Eichaeo S. 
Bagnall, F.K.S.E., F.L.S. 

The recent description of the West African genus Coryno^ 
thripoides md its undoubted relationship with Franhlinothrips 
led the erection of the family Franklinotliripidse for the 
reception of these genera, and incidentally to the raising of 
the^en recognised divisions of the -®olothripoidea to family 
^namely, the ^olothripidse, Orothripidse, and the 
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Melanothripidse. The further African discovery now de- 
scribed, differing as it does in a most startling manner in the 
structure of its antennae, palpi, and wings, makes it necessary 
for one to survey the complex with the utmost caution and 
criticism ; for, it will be observed, only one cardinal character 
remains common and peculiar to all these divergent forms, 
namely, the upturned ovipositor. The 9-jointed anteniice 
(truly more or less different in details of structure and in 
their sensoria) are found also in other groups possessing the 
downturned ovipositor (as well as the mouth-parts and wings 
of the Thripoidea), whilst the fore-tarsal hook is also found 
in conjunction with the 9-jointed antennse in the families 
Heterothripidfe, OpaJothripida3, and Stenurothripidse, Bagn., 
comprising the Heteiothi ipoidea. 

In short, if these divergent forms are to be lumped together 
as in the past, the Heterothripoidea with the fore-tarsus of 
the -dEolothripoidea, s. h, the antennse of the Melanothripida?, 
the mouth-parts of the Melanothripidae and Thripoidea, and 
the wings and ovipositor of the last-named group has an 
equal right of inclusion, but as this is clearly inadmissible 
then, equally, the forms now discussed cannot properly be so 
massed. 

For these reasons I propose to revise and fully describe 
the -^olothripid complex at an early date, and, in the mean- 
time, I find it necessary to erect a new superfamily for the 
insect now described, and also to remove the family Melano- 
tliiipidse from the jEolothripoidea as at present defined. 

These supei families may be diagnosed as follows ; — 

1. Antennae -witli antennal joints 3 and 4 

elongated and truly cylindrical ; maail- 
lary palpi geniculate^ 3-jomted or C-8- 
Jointed^ tf Z-jointed joint 3 much 
smaller than ; labial palpi 3-5- 

join ted (fore tibia, or antennal joints [restricted. 

1 or 2 never armed) ^Eoloihripoiuka, as 

Antennae and palpi otherwise, the 
maxillaiy palpi not geniculate 2. 

2. Antmm with intermediate joints stout, 

short, and heavy and each furnished 
zvifh at least three whorls of forwardly 
directed bristles, joint 7 surmoimted by 
a ^-jointed style. Maxillary palpi 
with a long basal joint and a series of 
seven closely connate minor joints, labial 
palpi 4-iointed. Wings narrow near 
base e,i pan ding broadly and roundly 
distally, the two longitudinal veins 
diverging considerably distally ; lower 

margin of fore wing not truly ciliate. . MYMABOTnmroiUEA, m. 



^Ir. R. S. Bagnall on 

3. Antenna normal, joints 3 and 4 not 
truly cylmdrical and all joints movable 
{cf. ileterothripoiden). Maxillary 
palpi 3-joiuted, joint 3iiot inferior to 2 ; 
labial palpi 2- jointed (f/. rietorotbri- 
poidea, etc.)- Wiug-s broad, several 
times loBii’er than broad, rounded at 
end and fore -^ring's '^itb several cross- 
veins ; lower margins ciliate {cf. rEolo- 
thripidre and Orotbnpidje). Apex of 
fore tihice armed with a dmjger-like 
scoop or, if simple^ antenncd joint i or 

2 so armed . Mklanothripoidh v, ni. h 

Superfamily MYMAEOTERIPOIDEA, iiov. 

Family Mymarotliripidse, nov. 

Ovipositor up-turned ; antenna 9-joiuted ; £ore-tarsal hook 
present. Head transverse ; maxillary palpi 8«jointed but 
not geniculate, with a long basal joint and a series of seven 
short segments ; labial palpi 4-3ointed. Antennal joints 3 to 
6 short, broad, and heavy, rounded at base but truncate 
distally, and each having a short central produced piece for 
the juncture with succeeding joint; 7 with the apex truncate 
surmounted by a 2-jointed style ; sehsoria on 3—5 (? 6) in 
the form of transverse wavy tympaneous area on a line with 
the circumference at apex ; joints 3-7 furnished with three or 
four whorls of long forwardly-directed bristles, the lowest ap- 
proaching the basal margin. Wings narrow basally and then 
widening roundly to about 2*5 their basal width, and broadly 
rounded at apex, lower margins not truly ciliate ; fore wing 
with two longitudinal veins which diverge strongly distally to 
join the anterior and posterior margins of the wing near its 
greatest breadth ; upper vein with a not easily distinguishable 
cross-vein connecting it with the costa near the distal third ; 
margin throughout furnished with two series of more or less 
fine setse, those on the lower margin less strong and with tlie 
secondary series short and very fine. 

Genus Mymaroihrips^ nov, 

With the characters of the family. 

Type. Myrnarothrips ritchianus^ sp. n. 

Mymarothrips ritcliianus.^ sp, n. 

$ . Tjength about 1-35 mm. 

Colour pale yellow more or less lightly tinged witli grey ; 

* luclading the genera Melanothrips^ Hal,, Cranothrips, Bagn., 
(foaail), AnkothripSf Orawf., and Aj'chanhothrws, 
The Op^othrips^ Pr. (fossil), has had to he removed 
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antennae dark brown to blackish brown^ joints 1 and 2 and 
7-9 not quite so dark as the intermediate joints ; eyes black ; 
cheeks biown ; sides of proiiotum pale grey-brown. Abdo- 
minal segment 9 distally and 10 wholly brown. Basal half or 
thereabouts of fore wing clear, apparently very lightly tinged 
basally, then a pale greyish-brown band somewhat darker at 
its commcneeinent aiid distinctly darker distally where it 
coincides with the juncture of the upper- and ring-vein, the 
latter of which is darker also and continues so for about two- 
thirds of the rounded end ; lower wing pale except for the 
margin near end corresponding to the daiker margin of the 
fore wing. 

Head tiansverse; antenna heavy, about three times as 
long as the head, with the relative length and breadth of the 
joints approximately as follows : — 

32*5 (38) : 52 (31) : 85 (38) : 58 (c. 41) : 57 (41) : 

54 (41) : 56 (33) : 15 (12 to 7) : 14 (6) /jl. 

The left antenna has the joints 6-9 missing, whilst 3-5 are 
turned sideways, in wdiich aspect they are only about 0*5 as 
broad as dorso-ventrally (though the dorso-ventral aspect 
suggests a cylindrical joint), slightly wider basally than 
medianly, and widening at extreme apex. Maxillary palpi 
with joints 2-8 together about 1*25 times as long as 1 
(34:42/4) : labial palpi short (22/4), 4-jointed, with 1 the 
longest and 2 the shortest *. 

^ Pronotum rectangular, as long as the head and about 1*6 
times as broad as long, furnished with several fine and 
longish set® disposed irregularly in two rows along the 
anterior and lateral margins and ranging from 30-60 /t in 
length. A single subpostero-angular is the longest of all, 
being about 100 /4, whilst a median postero-marginal pair 
measuring c. 60 jju and separated by c. 70 /4 is duplicated by 
a slightly smaller pair on an immediately higher plane, 
these latter being on the same plane as the sub-postero- 
angulars. 

Legs slender. Fore wings furnished with 24-25 set® on 
upper vein and c. 18 on the lower. 

Type. In the British Museum of Natural History. 

IJab. E. Africa, Tanganyika Territory, Rubtinge, 1 $ 
on Cofea arabica, 21. ix. 1926 (A. H. Ritchie, No. 626) 
l.B.E.Lg. 4166. 

I have much pleasure in dedicating this important and 
intensely interesting species to its discoveier. 

* Possibly 5-jointed with a scarcely disting^.^ishable basal joint. 
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XXXVL — JS'ote on the Tail-organs o/ Acetes. 

By Y6 K. Okada, Naba, Hyogo-ken (Japan). 

(From the Marine Biological Laboratory, Plymouth.) 

In certain Malacostiaca more or less specialized organs arc 
found in connection with the function of balance. In most 
Decapoda there is an invagination of the integument in the 
basal segment of the antennule having sensory setpe on its 
inner surface. In some cases the sac remains open to the 
exterior, permitting the introduction of sand-grains, which 
are supposed to act as “ statolithes.’^ In other cases the sac 
is completely closed, and may then contain a statolith secreted 
by its wall-cells. Statocysts are found in a few other Malaco- 
straca in vaiious positions^ the most widely spread positions 


Fig. 1. 



Tail of Acetes japonicus^ showing the organs {org) in the uropods. 


of them being, however, in the tail — for example, in the 
endopodites of the uropods of the Mysidse and in the telson 
of certain genera {Authura. Cyathura) of the Authurida^ 
(Isopoda) 

I have already discovered two pairs of certain organs in 
the tail of Acetes japonica^ Kisliinouy^. Notwithstanding 
their systematic position being low among Decapoda, some 
(Lucifer^ Sergestes) of the Sergestidm, to which belongs 
the shrimp in question, have been described to possess closed 


* Thienemann, A., 190S, Zool. Anz. Bd. xxvi. p. 406 ; 
1914, Joura. Mar. Biol. Assoc, vol, x. p. 2S6. 


Sexton, E. W., 




Longitudinal section of the basal joint of an uropod, X 350. 

bl, capillaries ; hc^ blood-corpuscles ; GB, central body of an anterior tail- 
organ ; cp, outer capsule of radial fibres; ct, outer cuticle ; kp, hypo- 
derm; mbj inner capsule of circular fibres; wa, musde- bundle ; 
N, nerve. 


of organs of balance in so different positions as the head and 
the tail? To know something about the tail-organs I have 
examined their structure in sections. 



On the Tail-organs of Acetes. 

The organs are visible in ilie fresh condition as red spots 
placed on each side^ one in the basal segment of the uropod 
and the other in its endopo:.it (fig. 1). This latter is found 
in almost the same situation as the externally similar organ 
(but true statocyst) of the Mysid^e. But the anterior spot, 
Avhicli is larger than the posterior, lias no corresponding 
organ in any otlier Crustacea. 

The structure of tlie tail-organs Was found to be the same 
in all four — anterior and po-terior, or right and left. One of 
the anterior spots is shown in fig. 2. As will be readily seen 
from the figure, the organ is found in the loose niesenchy- 
raatous tissue of the uropod closely applied externally to the 
nerve and internally to a bundle of tlie muscles, and, contrary 
to all expectations, is not vesicular, as are true statocysts. 
A mass of large plump cells having round ^ tiuclei form its 
centre. This cellular mass is limited by a tiiin layer of 
ciicular fibres, and externally is clothed by a thick invest- 
ment of radial fibres which in the fresh state are heavily 
loaded with red pigment granules, the pigment dissolving 
quickly in alcohol. The investment is pierced heie and there 
by a number of what are possibly blood-cnpillarios (I could 
find no corpuscles in them). Prof, H. Coutifere, who has 
examined my sections, suggests that the organs may be 
photogenic. This interpretation seems quite possible from 
the standpoint of the structure at least. Moreover, we know 
in the Sergestidse a genus (^Sergestes) which produces a 
luminescent light. But we have no information of light- 
production in Acetes^ and the organs above described are very 
different from the stracture of the Sergestes photophores i 
am not, of course, of the opinion that the taihorgans are 
statocysts or any organs of similar function, but still hesitate 
to assign a photogenic property to them simply because their 
stracture resembles that of known light-producing organs. 
I wait for actual observations in the living animal. These 
tail-organs of Acetes seem to have been considered to bo 
merely chromatic patterns, it not having been known that 
they exhibit a special structure f. Hence the reason for 
this small note. 


» Hansen, H. J., 1903, Proc. Zool. Soc. Lend. p. 72 j Kemp, B., 19J0, 
Proc, Zool. Soc. Loud. p. 639 ; Terao, A., 1917, Ann. ZooL J ap. vol. iac. 
p. 299. 

t Kishinouj^, K., 1903, Ami. Zool Jap. vol v. p. 16G, 
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XXXVII. — Notes on some unnamed Polynoids in the British 
Museum, By C. C. A. Monro. 

(Publislied bv permission of the Trustees of tbe British Museum.) 

During my examination of a large number of Polycbseta 
collected by Dr. C. Crosslaiid and Dr. Tb. Morteiisen in the 
vicinity of tbe Panama Canal, I had occasion to determine 
a number of unnamed specimens from various sources other 
than the Panama collections. 

The following notes were made on some Polynoids which 
in this manner came to be examined. 


Family Polynoidae. 

Plalosydna insignis^ Baird. 

Halomjdna indynis, Baird, 1863, p. 106. 

Occurrence, Friday Harbour, Vancouver Island [ColLF, A, 
Potts), 

Remarks, Two specimens, of which the largest measures 
20 mm. by 16 mm. including the feet. 

This species may be a variety of H, brevisetosa^ as Johnson 
suggests. There are, however, some points of difference, 
which incline me to keep the two species separate and to 
await the evidence of further material. In the examples 
before me, the body-colour of H, brevisetosa is yellow and 
that of H, insignis a bluish grey. H, insignis is more elon- 
gate and vermiform, more quadrangular in section than 
H, brevisetosa^ and the elytra overlap in the mid-dorsal line. 
Also in H, insignis the tentacles and cirri are markedly more 
slender and tapering than those in H, brevisetosa^ and there 
is no sub terminal enlargement. Furthermore, in H, insignis 
the elytra are almost wholly smooth after the first three 
pairs. In H, brevisetosa they retain a few small tubercles- 
There appear to be no appreciable diffei'ences in the feet. 


Halosydna brevisetosa, Kinberg. 


JSahsydna hremeiosct, Kiuberg, 1857, p. 18, pi, v. fig. 25 j Johnson, 
1897, pp, 167-170, pi. vi, fig. 24, pi. vii. figs. 80, 40, 4Qa, pi. viii. 
figs. 46, 40 a } Seidlex, 1924, p. 126. 


Occurrence, Queen Charlotte Island, British Columbia. 

Remarks, One specimen^ 35 mm. by 12 mm. including the 
feet. Johnson gives a full description and good figures of 
this species, and Seidler an extensive synonymy. It appears 
to be characterised by the heavy squarish shape of the 



tentaculophores and by tbe reduction of the tuberculation 
of the elytra after the first three or four pairs. 

This specimen is atypical in that the tuberculation of the 
elytra, though much reduced after the first three or four 
segments, continues to the end of the body. Baird^s Lepi- 
danotus {Halosydnd) grubei is undoubtedly the same as this 
species. Its relation to Halosydna insignis is discussed under 
the heading of that species. 

Halosydnoides vittata (Grube). 

Polynoe lordiy JohnsoD, 1897, p. 176, pi. yii. figs. 35, 44, pi. viii. 
figs. 51, 51 a, 61 5. 

Halosydnoides vittata, Seidler, 1924, p. 134. 

Ocmmnce. Queen Charlotte Island, British Columbia. 

Rfmai'ks. One specimen, measuring 25 mm. by 7 mm. 
including the feet. The bifurcate dorsal and the curved 
ventral chgetse of this species are quite characteristic. 
Seidler regards it as a transitional form between Halosydna 
and Lepidasthenia, It is well figured by Johnsoh. This 
specimen has many more dorsal chaetse than I have observed 
in other examples of the species. 

Lepidonotus cristaius (Grube) . 

Lepidonotus cristaius, Gravier, 1901, pp. 210-214. 

Occurrence. Murray Island, Vancouver {Coll, F. A, Potts), 
King^s Sound, West Australia. 

One large specimen, from Murray Island, measuring 
43 mm. by 12 mm, including the feet, and two small from 
King^s Sound, the largest of which measures 24 mm. by 
12 mm. including the feet. The Murray Island specimen 
is very striking ; all the tentacles and cirri are deep black, 
as are the very large sacs on the elytra. These are perfectly 
smooth to the naked eye, but under the microscope are 
thickly covered with the usual small papiilse. 

Seidler regards this species as being synonymous with 
L, oculatus, Baird. I have examined Baird^s type, and the 
elytra show no trace of the sacs or crests characteristic of 
this species. 

FanvePa redescription of L. oculatus is accurate, the 
minute structure of the elytra being very characteristic. 
I/, cristaius has been fully redescribed by Gravier, and 
varieties noted by Potts and Horst. 

^ In my specimens from W. Australia all the colour has 
disappeared from the elytra. 



Lepidonotus cristatus, var. ornaia^ Potts. 

Lepidonotm cristatus, Potts, 1910, p. 333^ pi. xviii. figs. 6, 7. 

Occurrence. Macclesfield Bank^ China Sea, 45 fathoms 
[HM.S. ‘Egerm^). 

Re7narks. One specimen, measuring 17 mm, by 7 mm. 
including the feet. 

This specie^ is easily distinguishable by the remarkable 
chitinous growths on the elytra, together with the highly 
developed peaked nuchal collar. 

My specimen differs from Pottses iu having a slight spur 
or notch beneath the apex of the ventral chaetse. The 
tuberculatieu of the elytra seems to be intermediate between 
that of Pottses var. echinata and his var. ornata. The large 
chitinous processes resemble those of var. ornata^ but there 
are also a number of hooked spines such as Potts figures for 
var. echinata. 

Lepidonotus oculatus^ Baird. 

Lepidonotus oculatns, Fauvel, 1917, pp. 171-173. 

Occurrence. Port Phillip Heads, South Australia (/. B. 
Wilson). 

One specimen, measuring 46 mm. by 15 mm. including 
the feet. Fauvel (1917, pp. 171-173) has given a full 
account of this species, to which I have little to add. It is 
characterised by the mushroom-shaped papillae on the elytra. 
All the colour is gone from my specimen. 

Fig. 1. 



Lepidonotus omlatus, Baird. Dorsal chseta. X 270. 

FauveFs figure (text-fig. 4 b) of the dorsal chaetae fails to 
show the fine striations. 

My specimen is very much damaged, so the figure (fig. 1) 
of this bristle is drawn from the type-specimen. 

Malmgrenia boholensis (Grube). 

Folynue boholensis, Grube, 1878, p. 41, pi. i. fig. 7. 

Fai^alepidonotm hohoknsis^ Ilorst, 1917, p. 77, pi. xviii. figs. 1-2. 
ILarnwthoe boholensis^ Fauvel, 1919, pp. 332-334. 

Malmgrenia boholensis, Augener, 1927, pp, 128-129. 
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Occurrence, Xing^s Sounds West Australia. 

Remarh, One specimen^ measuring 31 mm. by 12 mm. 
including the feet. The colouring has completely dis- 
appeared. I have followed Augener, as being the latest 

Fi-. 2. 



Mahngrenm bokolensis (Grube). Head. X 12. 


to take up the difficult question of the correct generic 
attribution of this species. There is no necessity to reopen 
the discussion. I give a figure of the head (fig. 2), which 
appears to be decidedly unharmothoid in character, 

Parahalosydna chinensis^ sp. n. 

Occurrence. Amoy, China {ColL C. Piny), 

Description, Two specimens, self-coloured, the larger 
one measuring 21 mm. by 6 mm. including the feet. The 
prostomium is of the lepidonotid type. The anterior and 
larger pair of eyes is situated at the sides of the prostomium 
about halfway down its length. The posterior pair is just 
in front of the nuchal fold, which rises up into two con- 
tiguous peaks in the median line. The median tentacle, 
which unfortunately became detached during the examina- 
tion, is longer than the other appendages. The lateral 
tentacles are terminally inserted and, like the cirri, are 
banded with black at their bases and just below the terminal 
enlargement. The palps are coloured dark throughout their 



Fossil Form of Pliasmatodea from Galkino. 32' 

together mth. these families and with the family Necro- 
phasmidsB; to the same suborder. 

How are we to name this suborder? Although the 
designation Aeroplanoptera^ Till., was proposed earlier 
(1918), it would hardly be suitable, because it concerns one 
family only, and this family (Aeroplanidse) was attributed to 
another order (Protodonata, then a separate order). The 
name Necrophasmatodea, Mart., also concerns a single 
family, and was proposed later. I suggest it will be more 
correct to name this suborder Chresmododea on grounds of 
the genus Chresmoda, which was known long ago. This 
suborder contains therefore four families, and may be 
characterised as follows : — 

Suborder Chresmododea, nov. 

Anterior wings well developed, long and rather narrow, 
with longitudinal veins usually parallel, connected by rows 
of cross-veins ; net lacking. Costal region usually rather 
broad in its basal portion, gradually narrowing to the end of 
SC; U strong; SC running close to it ; RS simple, rarely 
with a few branches in its end portion. M divides near the 
base into two main branches, which may furcate again. Cu 
simple and long, rarely bearing a few branches in its distal 
portion ; anals also stretched, straight. 

The neuration of the costo-cubital portion in the 
posterior wings closely resembles that in the anterior ones, 
but the ano-jugal region is strongly developed, forming a 
fan. The general outline of the body and that of the appen- 
dages is known only in the family Chresmodidse. In this 
family the head is rounded, with short many -jointed antennae ; 
pronotum more broad than long; legs very long. Abdomen 
not stretched, with normal segments, which are more 
than long. Cerci apparently present. Size not very large 

Upper Trias of Australia, Jura of Europe, and Turkestan 

This suborder now contains four famihes : — 

1. Family Chresmodidse, Handlirsch*, with one gen 

{Chresmoda) and two species. Upper Jura 
Bavaria and of England. 

2. Family Necrophasmidse, Martynov, with one gen 

and one species. Upper Lias of Turkest 
(Galkino). 

* Chresmodidse (Haase), Handlirsch, Foss. Insekten, S. 523 ; Schrode' 
Haudl). d. EntomoL, Lief. 5, 1921, S. 189. 



3. Family Aeroplaiiidsej Tillyard, with one genus and 

one species. Upper Trias ot' Australia. 

4. Family Aerophasmidse, Martynov^ with one genus 

and one species. Upper Lias of Turkestan 

( Galkin o). 

There still exists one Mesozoic form^ in all probability 
belonging to the order Pliasmatodea [Raphidium brepfios, 
Westwood from the Upper Jura of England, Tliis form is 
known by an anterior wing only — Ein kleiner, etwa 9 mm. 
langer Fliigel mit eigentiimlich netzartigen Geader, welches 
auffallend an jenes rezenter Phasmiden-Vorderflugcl 
erinnert.” This sliort definition * of Handlirsch is quite true. 
Judging by HandlirsclPs fig. 21, pi. xliv., the neuration 
of the fore wing in Raphidium bi'ephops resembles much 
more that in recent Phasmids than that in the suborder 
Chresmododea — therefore this order cannot be attributed Co 
the just-mentioned suborder. 


Table for determining the Families in the Suborder 
Chresmododea (on the anterior wings). 

1 (4). R and J/, or R alone, divides rather 

far from the base of the wing, in the 
2nd fourth, or near the middle of the 
wing ; wings (anterior) narrowing to 
their ends. 

2 (S). RS separates from R in the distal part 

of the 2nd fourth of the wingj M 
divides near the base of the wing into 
two long simple branches ; an alia not 
very long, A\ terminates near the 
middle of the wing Recrofimsmidm^ Mart. 

3 (2). ilf divides farther from the base, not far 

from the origin of RS 5 C\i and analia 

long and parallel Chresmodidce^ Hand]. 

1). RS separates from R at the end of the 
1st fourth or at the base of the 2nd 
f omfh of the wing 5 M divides in the 
basal fourth of the wing and forms 
four or more branches ; distal half of 
wing (anterior) does not narrow to 
its end. 

I). RS forms three branches in its distal 


portion; MA and MR divide, each, 

once AerophasmiddBj Mart. 

). RS simple; M forms more than four 

branches Aeroplanidm^ Till. 


^ R^hidium brepkops, WestwooA Quart. Journ. Geol, Sci. x. p. 395, 
ivii. fig. Ifi (1854) ; Handlirsch, Foss, Insekten, p, 626, pi. xliv. fig. 21 . 
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COMPARATIYELT little work appears to have been done for 
many years on the helminthological fauna of the British Isles, 
with the exception of the parasites of domestic animals. 
The majority of the British wild vertebrates belong to species 
which occur also on the continent of Europe, and it is, of 
course, highly probable that they harbour for the most part 
the same parasites wherever they are found. But, except for 
definitely migratory species, this cannot be assumed without 
proof, and hitherto few attempts appear to have been made 
to explore this field of inquiry. 

As regards one grpiip — the Trematodes — a series of useful 
lists of forms that may occur in British vertebrates of different 
groups has been publislied during the last few years by 
Nicoil But, with the exception of the earliest, which deals 
writh the Trematodes of marine fishes, these lists appear to 
he based almost entirely on continental lecords, and should 
not be taken as indicating that the species mentioned have 
actually been recorded in this country. 

* ‘Parasitology,’ vii. pp. 339-878 (1015); xv. pp, 151-i?02, 236-252 
(1923) ; xvi. pp. 127-144, 329-331 (1924); xxiii. pp. 14-20 (1926)^ 

Ann, & May, N, Hist, JSer, 10. Vol, i. 22 
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Almost the only recent publications specially devoted to 
British records area list of parasites collected at St. Andrews, 
Fifetohire, over a number of years, published by Professor 
W. C. McIntosh and two papers by E. A, Lewis f recording 
some ot the parasites occurring in wild vertebrates in the 
Aberystwyth district of Wales. 

It is thought, therefore, that a list of parasites actually 
obtained from vertebrates within these islands, or off^ their 
coasts, however partial and imperfect, may not be without 
some interest. These records represent species that have 
come under the personal notice of the writer in the course of 
routine work during seveial years. Time^aud opportunity 
have not been available for systematic or thorough collecting, 
and no attempt of this nature has been made. The records 
refer simpl}^ to specimens received for identification from 
correspondents too numerous to mention by name, or to 
material personally collected by the writer as opportunities 
occuired fiom time to time. In connection with the latter 
category special mention must be made of the enthusiastic 
help rendered by Mr. A. H. Bishop, the able taxidermist of 
the Department, who has handed over to the writer the 
bodies of many birds, including several comparatively rare 
species. 

In the following list the hosts are mentioned under the 
parasites found in them, together with the approximate 
locality and date of collection, wherever these have been 
noted. Ttie determination of the parasites is, in piactically 
all cases, the writer’s. Where any element of doubt remains 
as to the identity of a species, this is indicated by a query. 
For the most part only mature forms, whose specific deter- 
mination could be made with reasonable certainty, have been 
includ^ in the j.ist>---^.£arasit es from domesticated or imported 
animals, or animals that bad lived in captivity or under 
artificial conditions of any kind, are excluded. 

Teematodes. 

Azygia litdi (Muller, 1770). 

Pike Indus), Norfolk, December, 

Brachyca?lium salainandrce (Fiolich, 1789). 

Slow-worm {A7iguis /ragilis)^ Devon, July. 

Canipula ohlonga (Cobbokl, 1858), Braun, 1900. 

Porpoise {Fhoccetia pkocima), August. 

* Ann- & Mag. Nat. Hist. (9) xix- px^. 49-94 (1927). 

t Joimi. HelmintlioL it. pp. 7-12 and v. pp. 121-132 (1927). 



331 


Parasitic Worms from British VerUhraies, 

CataU'opis verrucosa (Frolieh, 1789). 

Moorhen {Gallimda chloropus)^ Argyllshire; Shelduck 
{Tadorna tadorna)^ Outer Hebrides, September. 

Grepidostomum farioiiis (Miiller, 1784). 

Trout {Salmo iruUd), 

Diplodiscus subclavatus (Goeze, 1782).’ 

Frog {Rana temporaria), 

Diplostomum Tetracotylel cuticola^ Nordmanny 1832* 
Roach {Rutilus rutilus)^ R, Trent, March. 

Distoma exasperatum^ Rud., 1819 { = rubens^ Duj.). 

Common shrew (^8orex araneus)^ near Oxford. 

Distoma migrans^ Duj-j 1845. 

Common shrew [Sorex araneus)^ near Oxford. 

EchinoparypMum haculus (Diesing, 1850). 

Scaup-duck {Nyroca marila)^ Kirkcudbrightshire, October. 

Echinoparyphium recurvatum (v. Linstow, 1873). 

Pintail (JDafila acuta) ^ Kent, November. 

Echinostoma ^ paravlum^ Dietz, 1909. 

Mallard {Anas bosckas)^ Hertfordshire. 

Echinostoma pungens^ v. Linstow, 1894. 

Little grebe {Podiceps fuviatilis)^ Kent, January. 

Echinostoma revolutum (Frolich, 1802). 

Mute swan {Cygnus olor)^ Cambridgeshire, October. 

Gyrodaciylus medius, Kathariner, 1894. 

Minnow [Phoxinus phoxmus), near Edinburgh. 

Haplometra cylindracea (Zeder, 1800). 

Frog {Rana temporariai)^ Somerset. 

Harmostomum fuscatum (Rudolplii, 1819). 

Starling (-Siwrnws vulgaris) ^ Devon, January. 

Earm Aomum recurvum (Dujardin, 1845). 

’'^.<>od-moTise {Apodermis sylvaticusy, near Oxford. 

Hemistomum excavatum (Rudolphi, 1803). 

Bittern {Botaurus stellaris)^ Sussex, December. 

22 ^ 
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Hemistomum spathaceum (Rudolpliij 1819). 

Black-beaded gull {Larus ridihundus^ Surrey, January, 

Himasthla leptosoma (Greplin, 1829). 

Knot (^Tringa canutus), 

HypodercBum conoidmm (Bloch, 1782). 

Teal {Nettion crecca), Norfolk, October ; Mallard 
hoschas)^ Hertfordshire ; Outer Hebrides, September, 

Leeithochirium gravidum^ Looss, 1907. 

Conger (^Conger coyige?')^ Guernsey, July. 

Leciihochirium rufoviride (Rudolphi, 1819). 

Conger (^Conger conger) ^ Guernsey, July. 

Lepoderma ? murisy Tauabe, 1922. 

Wood-mouse [Apodemus sglvatims)^ near Oxford* 

Leticochloridium macrostamum (Rudolphi, 1803), 

Water-rail {Rallus aguaticus)^ Middlesex, November. 

Levinseniella propmqua, Jagerskiold, 1907. 

Redshank (Totanus totanus)^ Filth of Clyde. 

LyperosomuTn vitta (Dujardin, 1845), 

Wood-mouse {Apodemus sylvaiicus)^ near Oxford. 

Notocotglus attenuatus (Rudolphi, 1809). 

Mallard {Anas boschas)^ Hertfordshire. 

Noiocotylus noyeriy Joyeux, 1922. 

Water-vole {Arvicoia amphibius)^ Cambridgeshire, No- 
vember. 

Odcbothrium {Ducocotyle) sugittatum^ Leuckart, 1842. 

Trout {Salmo truiia)^ Jersey. 

Octoboikrium {Ociocoiyle') scombri (Kuhn, 1829). 

Mackerel (Scomber scomber) y Gueinsey, July. 

Opisthioglyphe rastellus (Olsson, 1876), 

Frog {Rana temporaria), 

OrcMdasma ampMorcliis (Braun, 1899), 

Loggerhead turtle {Thalassochelys careUa)y Lancashire* 

Plaiynosomum ? peiiolaium (Railliet, 1900). 

Blackbird {Turdus merula). 
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Pleurogeyies olaviger (Rudolphi, 1819). 

Frog {Rana tempo raria'), 

Polystomum integerrimum (Frolich, 1791). 

Frog {Rana temporayia). 

Strigea gracilis (Rudolphi, 1819). 

Teal (Nettion crecca)^ Norfolk, January and October. 

Strigea ? tarda (Steenstrup, 1812). 

Mute swan (^Cygnus olor), Cambridgeshire, October. 

Teloreliis ercolanii (llonticelli, 1893). 

Grass-snake (Jsatrix iiatrix)^ Cambridgeshire. 

Tetracotyle phoxini^ Faust, 1918. 

Minnow {Phoxinus phoxinusf near Edinburgh. 

Trisioma molce (Rudolphi, 1819). 

Sunfish {Mola mola)^ Ireland. 

Cestodes. 

Amoebotcenia subterranea, Cholodkovsky, 1906. 

Common shrew {Sorex araiieus)^ near Oxford. 

AyiomoicBnia constricta (Molin, 1858). 

Rook {Corvus frugilegus)^ HertforUshire ; Carrion-crow 
(^Coy'vas corone ) ; Song-thrush {Turdus musicus). 

Anomoiemia pyriformis (Wedl, 1855) (?). 

Water-rail {Rallus aquaiicus)^ Middlesex, November. 

Aploparaksis d'ajardinii (Krabbe, 1869). 

Song-thrush {Turdus musicus)^ Scotland; Blackbird 
{Turdus merula) ; (?) Starling {Sturnus vulgaris), Devon, 
J aiiuary . 

Biuterina lohata, Fuhrmann, 1908. 

Hoopoe {Upupa epops), Yorkshire. 

Boihriocephalus "i bipunctatus (Zeder, 1800). 

Father-lasher (^Coitus scorpius), S. Devon. 

Botkriocepkalus claviceps (Goeze, 1782). 

Eel {Anguilla anguilta), Worcestershire. 

Catenotcenia lolata, Baer, 1925. 

Wood-mouse {Apodemus syhaticus)^ near Oxford. 
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Catenotcenia pusilla (Groeze_, 1782). 

Bank-Yole [JEvoiomys glareolus), near Oxford ; House- 
mouse {Mus musculus)^ Surrey, January. 

Ghoanoicenia ? borealis (v. Linstow, 1905). 

Mallard {Anas boschas\ Hertfordshire ; Shelduck {Tadorna 
iadorna). Outer Hebrides, September. 

Choanoimnia infundibulum (Bloch, 1779). 

Partridge (Perdix perdix) ; Hed-legged partridge (Caccabis 
rufai), Suffolk, October. 

Ohoanoimiia producia (Krabbe, 1869) (?). 

Green woodpecker {Gecinus viridis), 

CcRnomorphus grossus (Rudolphi, 1819). 

Salmon {Salmo salarf Aberdeenshire. 

Datainea ? h^evtcollis (Frolich, 1802). 

Cuckoo (Cuculus canorus^y Perthshire, May. 

Dilepis ? brachyarthra^ Cholodkovsky, 1906. 

Carrion-crow {Corvus corone)^ Middlesex, March. 

Dilepis undula (Schrank, 1788). 

Blackbird {Tttrdus me^^la)^ Hertfordshire and elsewhere ; 
Song-thrush (Turdus musicus) i Missel-thrush {Tiirdus visci’- 
tJorws);, Hertfordshire, January; Jackdaw (^Corvus monedula), 
Hertfordshire; Starling {Sturnus vulgar is), Devon^ Jannaij, 

Fhnbnaria fasdolaris (Pallas, 1781). 

Mallard {Anas hoschas\ Hertfordsliire ; Scaup-duck 
(Nyroca inarild)^ Outer Hebrides, October. 

Hymenohpis arcuata, Kowalevskj, 1904. 

Scaup-duck {jyyroca mania). Outer Hebrides, October. 

Hymenolepis collaris (Batsch, 1786) (?). 

Mallard (Anas bosclias), Hertfordshire. 

Hymenolepis compressa (Linton, 1892). 

Scaup-duck {Hyloea marila), Outer Hebrides, October ; 
Kirkcudbrightsliire, October, 

Hymenolepis diapkana, Cholodkovsky, 1906. \ 

Common shrew (Sorex araneus)^ near Oxford. ^ 

Hymenolepis Mminuta (Eudolphi, 1819). 

Brown (BaUus nOTvegicu$\ Xtondon. ^ 
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Hymenolepis macracanihcs (v. Linsfco\y, 1877). 

Scaup-duck {Kyroca marila)^ Outer Hebrides, October* 

Hymenolepis microps (Diesing, 1850). 

Hed grouse {Lagopus scoticus')^ Scotland, 

Hymenolepis microstoma^ Dujardin^ 1845. 

Field-vole {Microius agrestis)^ near Oxford, 

Hymenolepis naja (Dujardin, 1845). 

Nuthatch (Sitta ccesia), Sussex^ November. 

Hymenolepis nana (v. Siebold, 1852). 

Brown rat {Pattus norvegicus), London ; Black rat (^Rattm 
rattus), Berkshire, 

Hymenolepis ^ paTina^ Fuhrmann, 1907. 

Coal-tit {Parus ater)^ Sussex. 

Hymenolepis parvula^ Kowalevsky, 1904. 

Mallard {Anas hoschas)^ Hertfordshire. 

Hymenolepis ^ phasianina, Fuhrraann, 1907, 

Pheasant (Pkasianus eohhims)^ 

Hymenolepis ^ pistillum (Dujardin, 1845). 

Common shrew {Soretc araneus), near Oxford. 

Hymenolepis ? scalaris (Dujardin, 1845). 

Common shrew {Sore.v m^aneus), near Oxford. 

Hymenolepis scutigera (Dujardin, 1845). 

Common shrew (^orea* araneus)^ near Oxford, 

Hymenolepis ^ serpeniulus (Schrank, 1788), 

Song-thrush {Turdus musiciis)^ Scotland; Jackdaw {Co 7 ^ms 
moneduld), Hertfordshire. 

Hymenolepis singularts^ Cholodkovsky, 1912, 

Common shrew (fibres araneus), near Oxford. 

Hymenolepis ^trifolium^ v, Linstow, 1905. 

Mallard [Anas hoschas), Hertfordshire, 

Hymenolepis ? uncinata (Stieda^ 1862). 

Common shrew {Sennets araneus)^ near Oxford. 
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Ligula intesiingLlis (Goeze, 1782). 

Adult ; Great crested grebe (Fodiceps cristatus)^ 

Larva: Roach [Rutilus rutilus), Worcestershire^ April; 
Norfolk, January ; StafiEordshire ; Essex. 

Nematotcenia dispar (Goeze, 1782). 

Toad (Biifo vulgaris)^ Hertfordshire; Frog {Rana tempo- 
omda) ; Frog (Rana sp.), Guernsey. 

Onchohothrium uncinatimi (Rudolplii, 1819). 

Smooth hound {Mustelus Icevis), S. Devon. 

Onchohothrium verticillatum (Rudolphi, 1819). 

Smooth hound {Mustelus Icevis), S. Devon. 

Orygmatoiothriuni musteli (v. Beneden, 1850). 

Smooth hound {Alustelus leevis), S. Devon. 

ParacTioanotcenia gongyla (Cohn, 1900) (?). 

Lesser black-backed gull {Lamis fuscus)^ Cambridgeshire, 
October. 

Para7ioploceplmla hlanchardi (Moniez, 1891) (?). 

Bank-vole (Evotomys gla^'eolus), near Oxford ; Field-vole 
{Microtus agrestis)^ near Oxford. 

Raillietina uvogalli (Modeer, 1790). 

Red grouse (Lagopiis scoiicus)^ Scotland. 

ScMaiocepTialus gasterostei (Fabricius, 1780). 

Adult; Red-throated diver {Colymhis siellatus [:=sepie 7 i- 
trionalisj), Kent, January. 

Larva: Ten-spined stickleback {Gasierosteus pungitius), 
Yorkshire ; Three-spined stickleback aculeatus')^ 

Esses; Middlesex. 

Tmnia pisiformis (Bloch, 1780). 

Larva : Rabbit {Oiyctolagus cun^culus'), 

Iwnia icetii^formis (Batsch, 1786). 

Adult : Wild cat (Eelis sylvesfrns)^ Perthshire, December. 
Larva : Wood-mouse (Apodemus sylvaticus)^ near Oxford ; 
House-mouse {Mxis musculus)^ St. Kilda. 

Tmnia tenuicollis (Rudolphi, 1819) . 

Larva Cysticereus innominatus hypudcei^ Leuckart) : 
Bank^vok {Evoimnys glareolus)^ near Oxford ; Field-vole 
{Mmoius agresiis)^ near Oxford. 
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Tetrahothriiis ^ cylindraceiis (Rudolplii, 1819), 

Fulmar petrel [Fulmarus glacialis)^ North Sea^ January. 

Tetrahothriiis macrocejohalus (Rudolph i, 1810). 

Red-throated diver ( Colymhus stellatus \^'=^septentrionalisY), 
Kent, January. 

Tetrarliynchus longicollis (v. Beneden, 1849). 

Smooth hound [Mustelus Iwvis), S. Devon. 

Tricenophoriis nodulosus (Pallas, 1781). 

Pike (Eso.v lucius) j Wiltshire; Hertfordshire. 

Nematodes. 

Acuaria (Synliimantus) sp. 

Hobby (Falco subbuteo), Hampshire. 

Amidosiomum Imonodon (v. Linstow, 1882). 

Common scoter {Oidemia nigra)^ Norfolk, November. 

Aplectana acuminata (Schrank, 1788). 

Toad {Bufo vulgaris')^ Middlesex ; Frog (Rana temporaria), 
Cambridgeshire, &c. 

Aspimluris tetraptera (Nitzsch^ 1821). 

Bank-vole {Evotomys glareolus')^ near Oxford. 

Capillaria contorta (Oreplin, 1839). 

Carriou-crow {Corvus eorone), Middlesex, March. 

Capillaria ? exilis (Dujardin, 1845). 

Blackbird (Turdus merula), Hertfordshire ; Starling 
{Sturnus vulgaris^, Devon, January. 

Capillaria Jilif 07^7118 (v. Linstow, 1885), 

Crested newt {Molge c^istaia)^ Cambridgeshire, April and 
September. 

Capillaria inci^assata, Diesing, 1851 \_^Liniscus exilis^ 
Dujardin, 1845J. 

Common shrew {Sorex araneus)^ near Oxford. 

Capillaria longevaginata (v. Linstow, 1879). 

Skylark (Alauda aTvensis\ Sussex, March. 

Capillaria longicollis (Eudolphi, 1819). 

Pheasant {Phasianus colcMcus), 
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Capillaria^ muTiS’-sylvatid (Diesing, 1851). 

Wood-mouse {A 2 ')odemus syhaticus)^ near Oxford ; Bank- 
vole (Evoiomys glareohis)^ near Oxford. 

Gapillai'ia ovo punctata (v. Li ns tow, 1873). 

Starling [Sturnus vulgaris), Pembrokeshire, February; 
Devon, January. 

Capillaria reseda (Dujardin, 1843). 

Jackdaw [Corvus monedula)^ Staffordshire, March; Hert- 
fordshire ; Rook (Corvus frugilegus), Heitfordshire. 

Capillaria^ tenuissima (Rudolpbi, 1803). 

Little owl Athene noctua), Surrey, January. 

ConiraecBcum aduncum (Rudolphi, 1802). 

Allis shad {Alosa alosa), Scotland, July. 

Contraccecum auctum (Rudolphi, 1802). 

Topknot {Zeugopierus punctatm\ Hastings ; Ribbon-fish 
(Eegalecus glesne), Scottish coast, March ; Angler {Lopkius 
piscatorim), Yorkshire coast ; (?) Ballan wrasse [Lahrus 
maculatus)^ Isle of Mull, 

Contraccecum clavatum (Rudolphi, 1809). 

Cod (^Gadiis moi'Thua)^ North Sea; Arran, September; 
Fifeshire; Yorkshire, April; Sea-trout (Salmo trutta)^ Scot- 
land ; Halibut {Hippoglossus hippoglossus), North Sea; 
Haddock {Gadus ceglejinus), North Sea ; Pollack {Gadus 
;t?oZZaoAtws),S. Devon; Hake {Merlucciusmerluccius),H, Devon ; 
Bubalis {Cotius huhalis), Norfolk; Father-lasher (Coitus 
scorpius)^ S. Devon ; Mackeiel (Scomber scomber), Qnernsey, 
July ; Whiting (Gadus merlangus)^ Guernsey, July, 

Contraccecum microcephalum (Rudolphi, 1809). 

Bitiem (Botaurus sfellaris'), Sussex. 

Coniraececum rigidum (Rudolphi, 1809). 

Angler (Lophius piscatorius^, Yorkshire. 

Contraccecum spiculigerum (Rudolphi, 1809). 

Cormorant (Pkalacrocorasc carhd), N. Wales ; Shag (Phala- 
crocorax graculm), Scilly Is. 

Cosmocerca ornata (Dujardin^ 1845). 

Frog (RaTia teinpm^aria), Cambridgeshire, 
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Crassicauda eras sic and a (Creplin^ 1829). 

CiiFier^s \rliale (^ZipTiius cavirostris) , Oo. Wexford. 

CucuIIamis cirratus^ Muller, 1780. 

Plaice (Pleuronectes platessa),, Wales. 

Cucvllanus truttce,^ Fabricius, 1794. 

Trout {Sahno ivutta), Hampshire, September. 

Cpstidicola farionis, Fischer v. Waldheim, 1798. 

Trout Hertfordshire ; Hampshire, September. 

Cystidicola impar (Schneider, 1866). 

Trout (^Salmo trutta),, Hampshire. “ 

Epomidiostomum nncinatum (Lundahl, 1848). 

Mallard [Anas hoschas')j Outer Hebrides, September. 

Eusfrongylides mergorum (Rudolphi, 1809). 

Little grebe (Podiceps jiuviatilis)^ Yorkshire, November. 

Eustrongylides sp. (larva) Filaria bicolor ”] , 

Trout (Sahno trutta), N. Wales ; Arran, August and 
September. 

Eustrongylides sp. (immature). 

Black-headed gull {Earns ridibundus)^ Sun-ej, January. 

Filaroides mustelarum (Rudolphi, 1809). 

Weasel {ilustela nivalis\ S. Wales; Cambridgeshire; 
Stoat {Mustela erininea)^ Cambridgeshire. 

GrapMdium sirigosum (Dujardin, 1845). 

Rabbit [Oryctolagus cuniculus) ; Common hare [Lepus 
europceus), Dumfriesshire ; Leicestershire. 

Eabronema seurati) Skrjabin, 1917. 

Hobby (Falco subbiiteo), Hampshire. 

Hadjelia truncata (Crepliri, 1825). 

Hoopoe {Upupa epops)^ Yorkshire. 

Halocercus delphini, Baylis & Daubney, 1925. 

Common dolphin (DelpTiinus delphis), 

Halocercus injlexocaudatus (v. Siebold, 1842). 

Porpoise [Phoecena pliocoena). 
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Ilalocerms lagenorhynchi^ Baylis & Daubney, 1925. 

White-beaked dolphin (LagenorhyncJius albirostris), North- 
umberland. 

Seh’gmosomoides polygyTus (Duj.)^ Boulenger, 1922, 
Field-vole {Mierotus agrestis)^ near Oxford. 

Uetey^ahis galUnre (Gmelin, 1790), 

Pheasant {Phasianus colchicus) ; Partridge [Perdix perdix). 

Hetemhis spiunosa^ Schneider, 1866. 

Brown rat (Uattiis norvegicus)^ Cambridgeshire, 

Nematospiroides duhius^ Baylis, 1926. 

Wood-mouse {Apodemus sylvaticus)^ near Oxford. 

Oswdldocruzia Jiliformis (Goeze, 1782). 

Toad (Bufo vulgaris)^ Surrey, April ; Hampshire, June ; 
Prog {Rana temporaria\ Cambridgeshire, &c. ; Smooth newt 
(llolge vulgaris)^ Cambridgeshire. 

Oxgsomaikim hrevicaudatum (Zeder, 1800) (=^longespiculu7n, 
Eailliet & Henry, 1915) . 

Slow-worm (Anguisfrag}lis)y Oxfordshire, June; Devon, 
July ; Toad (Bufo vulgaris') ^ Hampshire, June, 

Passalurus amligum (Rudolphi, 1819). 

Rabbit ( Orgctolagus cumculus ) . 

PorroccBcum crassum (Deslongchamps, 1824). 

Slallard (Anas boschas)j Hertfordshire. 

Porrocmcum depressum (Zeder, 1800), 

Kestrel (Faloo tinnunculus)^ Suffolk, November ; Sparrow- 
hawk (Aocipiter ntsus), Fifesliire, January, 

PorrocfCGum ensicaudatum (Zeder, 1800). 

Song-thrush [Tiirdus musicus), Surrey; Blackbird (Turdus 
nierula)^ Hertfordshire, &c. ; Starling (Sturmis vulgans')^ 
Hertfordshire; Devon, January ; Pembrokeshire, February ; 
Wales; Rook (Corvus frugilegus)^ Wales; Hertfordshire; 
Missel-thrush (Turdus viscivorus), Hertfordshire, January. 

PorroQCECum seniitei^es (Zeder, 1800). 

Lapwing (VarwUus vaneUus)^ Surrey, 
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Porrocceeum spirale (Rudolplii, 1797). 

Little owl {Athene 7ioctua)j N. Wales ; Somerset; Barn- 
owl (^Strix jlammea')^ Kent, 

Proleptiis ohtusus (Dujardin, 1845). 

Spotted dogfish or Rough hound [Scyliorhimis canicula)^ 
S. Devon ; Smooth hound {Mustelus Icevis), S. Devon. 

Protosjnrura miiris (Gmelin, 1790). 

House-mouse (^Mus niusculus), Lancashire ; Middlesex, 
May. 

Pseudalius injiexiis (Rudolphi, 1809). 

Common porpoise {Phocce^ia phocmna) , 

RapMdascaris cristata (v. Linstow, 1872). 

Eel {Anguilla anguilla)^ Worcestershire. 

Rhaidias hufonis (Schrauk, 1788). 

Frog {Rana temporaria)^ near Birmingham ^ &c. 

Rkahdias dujardmi (Maupas, in Seurat, 1916). 

Slow- worm {Anguis fragilis) , N. Devon, July. 

Rhahdias entomelas (Dujardin, 1845). 

Slow-worm {Afiguis fragilis)^ N. Devon, July. 

Serratospiculum tendo (Nitzsch, in Giebel, 1857) [^^atienua” 
turn (Rudolphi)]. 

Peregrine falcon {Falco peregrmus)^ February. 

Spimira talpcB (Gmelin, 1790). 

Mole (Talpa europcea), Surrey, January. 

Stenuriis glohicephalce^ Baylis & Daubney, 1925. 

Cahng whale or Blackfish {Glohicephala rneZcerta), Firth of 
Forth. 

Stenurus minor (Kuhn, 1829). 

Porpoise {Phoccena phoccena)^ Fifeshire. 

Streptocara crasstcauda (Creplin, 1829), 

Shelduck {Tadorna tadorna)^ Outer Hebrides, September. 

Streptocara ? stellce-polaris (Parona, 1901) . 

Fulmar petrel (^Fulmarus glaeialis), North Sea, January; 
Storm-petrel {Thalassgdroma pelayica)^ Norfolk, November. 
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Sirongylacaniha glycirrMzaj v. Beneden, 1873. 

Greater horseshoe-bat {RMnolophus ferrujn-equinum)^ 
Soraeiset^ December. 

Suhulura suetoAay Jiloliu, 1860. 

Nightjar [Caprimulgus europceus)^ Wales. 

Syngamus merulcB^ Baylis, 1926, 

Blackbird [Tiirdus meruld)^ Hertfordshire. 

Syngamus trachea (Montagu, 1811). 

Pheasant [Phasianus colchicus) ; Rook {C owns f rug ilegus)^ 
Hertfordshire j Starling (Sturnus vulgaris)^ Hertfordshire; 
Jackdaw {Corvus monedula)^ Hertfordshire ; Norfolk j Magpie 
{Pica pica)y Hertfordshire. 

Syphacia olvelata (Rudolphi, 1802). 

Brown rat {Rattus norvegicus), near Cambridge; Wood- 
mouse {Apodemus sylvaticus), near Oxford; Surrey, De- 
cember. 

Torynurus convoluius (Kuhn, 1829). 

Common porpoise {Phocmna phoccena). 

Toxocara mystax (Zeder, 1800). 

Wild cat {FeUs sylvestris), Perthshire, December. 

Trichostrongylus pergraciUs (Cobbold, 1873). 

Bed grouse {Lagopus scoticus)^ Scotland. 

Trichostrongylus retortceformis (Zeder, 1800). 

Scotch mountain-hare {Lepus iimidus scoticus^, October, 
December. 

Trichoatrmgyltts tenuis (Mehlis, in Creplirij 1846). 

Partridge {Perdia: perdix), 

Tropisurus ? Jissispinus (Diesing, 1861). 

Scaup-duck {Nyroca marila)^ Outer Hebrides, October ; 
Common scoter {Oidemia nigra)^ Norfolk, November. 

Viannaia depressa (Dujardin, 1845). 

Common shrew [Sorex araneus)^ near Oxford, 

Acanthocephala. 

Acantkoiephcdus Incii (Muller, 1779). 

Eel {Anguilla anguUla}. 
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Bolbosoma porrigens (Rndolplii^ 1814). 

Lesser rorqual (^Balcenoptera acutorostrata), Lincolnshire, 
September. 

Centrorhyiichus aluconis (Miiller, 1780). 

Tawny owl {Struis aluco), 

Cenirorhynchus teres (Westrumb, 1821) (?). 

Jackdaw (^Corms moiiedula), Hertfordshire. 

Echinorhynchus appendiculatus, Westrumb, 1821, 

Larva : Common shrew {Sorex araneus)^ near Oxford. 

Echinorkynchus rosaiy Porta, 1910. 

Hedgehog (Erinaceus eui'opceus)^ Cambridgeshire, May. 

EchinoThynchus salmonis, Muller, 1784. 

Eel (^A7iguilla anguilla)^ Worcestershire. 

Echinorhynchus truttce, Schrank, 1788. 

Trout {Salmo trutta)^ Buckinghamshire; Hampshire; 
Hertfordshire ; Derbyshire, &c. 

Filicollis anatis (Schrank^ 1788). 

Mallard [Anas loschas^^ Hertfordshire; Scaup-duck (Wy- 
Toca marila)^ Kirkcudbrightshire, October. 

EeoechhioTTiynclms rutili (Muller, 1780). 

Trout {Salmo trutta)^ Hampshire, September. 

Plagiorhynchus lanceolatus (v. Linstow, 1876). 

Kinged plover (AEgialitis hiaticula), 

Polyynorphus hoschadis (Schrank, 1788). 

Mute swan {Cygnus olor)^ Cambridgeshire, October; 
Shelduck [Tadorna tadorna)^ Outer Hebrides, September; 
Gadwall (Ohaulelasjnus streperus)^ Outer Hebrides, October ; 
Scaup-duck [Nyroca marild)^ Kirkcudbrightshire^ October. 

Pomphorhynchus Icevis (Zoega, in Miiller, 1776). 

Koach {Rutilm rutilus)^ Oxfoz'dshire, June, 

Prostkorhynchus transversns (Rudolphi, 1819). 

Starling {Sturnus vulgaris)^ Devon, January. 
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XLTI. — Oil the East- African Mungoose described as 
Galeriscus jacksoni. By Oldfield Thomas. 

In 1S94, led astray by the Musteline — or^ rather, Meline — 
make-up of a skin without skull from Kenya Colony, I 
described as a new genus of the Mustelidae, under the name 
of GaUriseiis jacksoni^ an animal whose type on being remade 
lost its deceptiye Musteline appearance, and proved to be a 
mungoose of the family Viverridse, It was said to be — first 
by Dr. Matschie, and then by Mr. Pocock — the same as the 
fine West- African mungoose known as Bdeogale nigrlpes, 
Puch., and this reference of Galeriscus jacksoni to Bdeogale 
nigriiyes has continued current until the present timCj the 
animal being so rare that no one has been able to make a 
direct comparison of it w’ith its West-African ally. 

Now, however, the British Jiluseum has received several 
specimens, including two skulls, from Mount Kenya^ collected 
by Jir. Alan Insole, and I have therefore taken the oppor- 
tunity of compaiing it with Bdeogale nigripes and the other 
members of the genus Bdeogale, 

Firstly, as to the species. Although very closely allied to 
nigripes^ jacksoni would appear to be distinct both by its 
smaller size, as evidenced by the skull-measurements, by its 
different coloration, the head, throat, and inguinal region 
being much whiter, and by its markedly longer fur. The 
teeth are relatively a little larger. 

The following are the measurements of adult female skulls 
of the two forms, the first measurement in each case being 
that jacksoni, the second of nigripes : — 

Greatest length 109, 117 ; condyio-basal length 105, 116*5 ; 
zygomatic breadth 54, 60 ; mastoid breadth on bulla3 38, 44 ; 
palatal length 62, 68 ; breadth of bulla 13, 15. 

Our largest skull of nigripes, probably male, has a greatest 
length of 128 mm. 

Then as to the genus. On laying out a series of skins of 
the two groups, nigripes^ and jacksoni on the one hand and 
crassicauda and its allies on the other, there is a difference of 
general appearance and coloration so conspicuous that if such 
a comparison had ever before been made a suspicion of the 
generic distinction of the two must have arisen. The true 
Bdeogale (smaller, more slenderly built, with brown body and 
black bushy tail) contrasts greatly with nigripes Ci.\\di jackso 7 ii 
(larger, more heavily built, with hoary grey body and 
prominently white tapering tail). For these latter, of course, 
the name Galeriscus is available. 



On Bees collected in Siberia in 1927. 


345 


The skull of Galeriscusy except for its much greater size, is 
essentially as in Bdeogale^ but the teeth are of different 
shape and structure, the teeth being rounder, less elongated 
transversely, without the more triangular, somewhat/cA«em?i/a- 
like shape of those of Bdeogale^ the difference being especially 
marked in There is, moreover, in unwrorii teeth a remnant 
of a cuspidate structure of the inner lobe (especially visible 
in which has completely disappeared in favour of an 

angular ridge or commissure in Bdeogale, 

The conclusion at which I arrive is therefore that Gale-- 
ri'scui, with its genotype G. jacksoni, and its West- African 
congener G. Jiigripes, ought to be considered as distinct from 
Bdeogale^ whose genotype is B, crassicauda^ with a doubtful 
number of other forms, those described bearing the names of 
puisa^ tenuis y and omnivor a. 


XLIII . — Bees collected in Siberia in 1927. 

By T. B, A. CocKEBEim, University of Colorado. 

Thje bees collected in the region of Lake Baikal in 1927 prove to 
be very similar to those of Europe, many of the species extending 
practically unaltered from Baikal to the Atlantic. The same 
thing is true of the other insects and the dowering plants. This 
is the greatest extension of an essentiaDy homogeneous biota in the 
world. East of Baikal, and especially in the ^laritime Province, 
the fauna changes, and there are many more endemic species. 

Melecfa diacantha, Eversmann. 

Smolenschina, Siberia, Aug. 17 and 21 {Cockerell). 

Described from Transural,” but since recorded from Irkutsk. 

Bhiarus abdominalis, Eversmann. 

Irkutsk, Siberia, July (7F. P. Cockerell). 

The British Museum has one labelled “Baical.” 

Bhiarus angarens^isy sp. n, 

6 . — Closely alHed to B. melectoides^ Smith {scriptns^ G-erst.), 
but eyes black, more converging above \ antennse entirely black, 
not expanded at end ; white bands on abdominal segments 2 to 6 
entire, 

Ust-Balei, on the Angara River, Siberia, July {Cockerell). 

Meliturga clavicorniSy Latreilie. 

Ust-Balei, July {Cockerell). 

Ann. & Mag. N. Mist, tier, 10. Voh i. 
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Bioa^ys fridmteda, Nylander. 

Kychtak, near Irkutsk, Siberia, Aug. 20 (Cockerell), 

Stelis aierrima melanura, Cockerell. 

Tbis is the dark variety described from the Maritime Province. 

Ust-Balei, July, and Irkutsk, July (Cockerell), 

Ccelioxys rufescens^ Lepeletier. 

Ust-Balei, July (Cockerell), 

Goslioxys lanceolata, Nylander. 

Archan, Siberia, August, and Baikal University Station, August 
(Cockerell), The latter locality is the Biological Station of the 
University of Irkutsk on Lake Baikal. 

The Archan specimen was at pink orchid flowers, Aug. 11. 

Cmlioxys acuminata^ iSTy lander. 

Baikal University Station, Kychtak and Smolenschina 
(Cockerell), 

Pasifes macuIatuSy Jmiiie. 

Smolenscliina, Aug. 17 (Cockerell). 

Panug intis nigeVy Ny lander. 

$ , Irkutsk, July (Cockerell). 

This is the type of the genus, not seen in recent years by 
entomologists. The first recurrent nervure meets the intercubitus. 

Basyjpoda plumipeSy Panzer. 

Ust-Balei, July (Cockerell). 

BLalietoides dentiventris, hTylander. 

Smolenschina, Aug. 21 (Cockerell). 

Meliita juicrostigma, Eversmann. 

d, Smolenschina, Aug. 21 (Cockerell). 

This is another lost species, described from “Transural.” I can 
extend the description by the following data : flagellum strongly 
dentate beneath, antennae entirely black; no fuscous hah on 
thorax above ; sixth ventral segment of abdomen without keel ; 
first abdominal segment with long white hair, second and third 
with shorter white hair, fourth and fifth with conspicuous black 
hair; white hair-bands very nan'ow. M. wankoiciczi, Had,, 5, 
k similar m geneml as 2 >eet, but flagellum is bright red beneath 
«ieept at base, and there is fuscous hair on the thorax above. 

Anthophora airoalhay Lepeletier. 

Aniltophoru acm^vorumy Linmeus. 
at Baikal University Station (Cockerell), 
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AntJiophom lorealis^ Momwitz. 

Both sexes, Ust-Balei. Tibeltje, at flowei’s of a species of 
Labia tee ; and Irkutsk (^Cockerell), 

Known from the Leningrad district to the Caucasus. 


Chsodoii fm'oatus terminali%^ Cresson. 

Both sexes, Irkutsk, Ust-Balei (both sexes), Baikal University 
Station, and Listvenitschnoe {OockerelV). 

I cannot distinguish this from the form found on the Maritime 
Province and in America, but it is not sharply distinguished from 
typical Q. furoatus, 

Nomada Toherjeotiama^ Panzer, 

Five females from Smolenschina, August {QockereU). 

The British Museum has one- labelled Angara.” Closely 
related or at least similar to this is a series of foui’ other species, 
now first described. They agree with AT. roherjeotiana in size, 
lack of conspicuous hail', simple mandibles, absence of spines on 
anterior coxse, and basal nervure nearly or quite meeting nervulus 
(except in the case of AT seheviakovi^ in which the basal nervure 
goes considerably basad of nervulus). They all agree (but differ 
&om AT. roherjeotiana) in the scutellum with two cream-coloured 
or yellowish- white spots, and postscutellum all black (except a 
very small obscure median spot in AT. sclieviahoin). 

The whole series may be separated as follows 


Scutelltim red rohevjeoiiana^ Pz., 

ScateEum tlack mth two cream-coloured spots .. 1. 

1. Tegul® brig-kt ferruginoua ; clypeus mainly red; 

legs red ........ belikovi^ Ckll., J . 

Tegulce cream-colonr 2, 

2. Antennse entirely brigkt ferruginous, including the 

whole of the scape ; pale yellow lateral face 

marks, and spot on supraclypeal area , scJieriufcori, Ckll., $ . 

At least scape largely black j no spot on supra- 
clypeal area 3. 

3. Flagellum all red ; face black ndth a cream-coloured 

patch on clypeus olhae, CkU., J . 

Flagellum not all red ; face not so marked 4. 

4. Clypeus black, lower margin narrowly reddish j 

scape bri^t red in front jUi>*HiM*ii,Bkli., § . 

Clypeus with a cream-coloured band ; males 5. 

5. Apical plate of abdomen entire ; flageHum mainly 

dark. Cklh 

Apical plate deeply notched; flagellum clear red 
beneath belil'ovi, CkXL 


All the females were eoBeeted at Smolenschina in August ; the 
males were taken at Irkutsk. Male JSf. jasmtskii was at flowers 
of 8edtwi^ July 22. 
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IKomada heliJcovi, sp. n. 

5 (trpe). — Length 8*7 mm. 

Black, with the following parts clear ferruginous, cljpeus 
except upper margin, lower corners of face broadly, slender lines 
along orbits nearly to level of antenna^, la brum (which is not 
dentate), mandibles except apex, antennae entirely (third joint 
distinctly shorter than fourth), tegulse, and legs (except most of 
coxae, and large hlack patch on hind femora behind) ; narrow 
upper border of prothorax, tubercles, two large spots on scutellum, 
all yellowish white. Abdomen fusiform, black, first segment with 
two large round red spots on disc, having dull red extensions to 
lateral margins, second with very large pyriform cream-coloured 
marks, third with narrower marks, fom-th with a band interrupted 
laterally and very narrowly in middle, fifth wdth a large ti-ansverse 
patch, followed by a pale fringe ; venter red, broadly and sufiiusedly 
handed with hlack. Head broad ; mesothorax dull and rugose ; 
mesopleura densely rugose, with an ohseiu-e red mark ; scutellum 
very prominently bigibbous ; area of meta thorax with basal half 
rugose. Wings clouded with brown, stigma ferrugmous, nervures 
fuscous ; second cubital ceil lai'ge, receiving recurrent nervure in 
middle. Abdomen shining. 

Smoienschina. 

d. — Face covered with silvery hair; broad lower margin of 
clypeus, lower cornera of face, labinim, mandibles except apex, the 
broad scape in front, small marks on upper border of pro thorax. 
Tubercles, tegul®, small spots on scutellum, large marks at sides 
of second and third abdominal segments, and bands on fouidih to 
sixth (interrupted on fourth) afl cream-colour; first abdominal 
segment with obscure red spots; third antennal joint much 
shorter than fourth ; first six antennal joints black above. Wind's 
hyaline with dusky apex, nervures ferruginous ; area of metathorax 
conspicuously rugose at base ; mesoplemu all black ; hind femora 
largely black in front and behind. This male collected at Irkutsk 
in July (TT. P. Cockerell) may perhaps represent a distinct 
species, and is placed here with some hesitation. 

The species is named after Ivan BelikoF, Secretary of the 
Geological Committee at Ii-kutsk, who introduced me to the 
exeee^gly rich Smoienschina locality, 

Komada jamiishii^ sp. n. 

$ (type). — ^Length about 9 mm. 

Black, with very narrow lower margin of clypeus, labrum 
mandibles except apex, scape (except rather narrowly behind)^ 
joints 2 and 8 in front, and basal half of flagellum ieneath very 
sttSusedly, all ferruginous; third antennal joint rather longer 
than fourth; two marks on prothorax above, tubercles, teo-ul^, 
in4 two spofe on scutellum, all yellowish white ; mesothorax^ dull 
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and rugose, with glistening points between the punctures; scutellum 
stnjugly bigihhous ; mebopieura very densely punctured in lines ; 
area of metathorax shining below, above dull but not coarsely 
rugose ; legs red, the femora entirely red. Wings hyaline, brownish 
apically ; stigma dull reddish, nervures fuscous ; second cubital 
cell receiving recm-rent nervm*e much beyond middle. Abdomen 
shining, very finely punctured ; small sj^ots at side of fh’st seg- 
ment, very large ti*ansverse marks on second, smaller marks on 
third, band on fourth very broadly interrupted laterally and 
narrowly in middle, and broad band on fifth, all yellowish white ; 
venter hlack, with a short ti'ansverse light mark on thii-d segment. 

Two specimens ; Smolensehina, Aug. 17 {W. F, Cockerell) and 21 
{Cockerell). 

(5 . — Face covered with silvery hair ; lower margin of clypeus, 
lower corners of face, labrum, base of mandibles, upper border of 
prothomx, tubercles, tegulse, rather small spots on scutellum, 
broadly interrupted band on first abdominal segment, large marks 
on second, smaller on third, mai'ks on fourth almost hidden by 
margin of tbii’d, and continuous bands on fifth and sixth, all 
yellowish white ; scape obscurely yellowish in fi’ont ; flagellum 
black, obscm’ely reddish beneath; third antennal joint shorter 
than fourth. Legs red, the femora black except apically ; apical 
plate of abdomen entire, all black (notched, and broadly yellowish 
white in middle in W. lelikovi). Two at Irkutsk, July 
{Cockerell). 

The reference of the male to this species rests on a high degree 
of probability only. Xamed after the excellent biologist of 
Irkutsk, W. Jasnitski. 

dComada scbeviakovi, sp. n. 

2 . — Length about 10 mm. 

Black, with these parts ferruginous, clypeus except upper 
margin, labrum, mandibles except apex, antennse entirely, and legs 
except coxae and part of trochanters ; yellowish white are long- 
cuneifoimi lateral face-mai'ks, spot on supmclypeal area, inteiTupted 
band on prothomx, tubercles, tegulse, two spots on scutellum, two 
elongate marks on metatborax, broadly interrupted band on first 
abdominal segment, bands on second and third attenuate in middle, 
and entire bands on fouiish and fifth ; venter marked with white 
on second and following segments; third antennal joint long, 
nearly as long as fourth; mesothoi-ax and mesopleura dull and 
imgose ; area of metathomx dull, the basal part with obtuse longi- 
tudinal plicse ; scutellum not very strongly bigibbous. Wings 
bro^vnisb, stigma bright ferruginous ; second cubital cell receiving 
recurrent nervure a little before middle. Abdomen shining, very 
finely punctured. One at Smolensehina, Aug. 17 {Cockerel). 

Dedicated to W. Sehewiakoff, the distinguished zoologist of the 
Fniversitv of Irkutsk. 
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No7nada olJiae^ sp. n. 

5 . — Lcnertk about 9*5 mm. 

Black, face black, with a round yellowish-white spot on upper 
part of clypeus ; labrum black, the lower part pallid ; mandibles 
pale yellow except apically ; scape obscure yellowish in front and 
broadly black ]>ehind, fiaj^^ellum entii*ely clear red; third antennal 
joint longer than fourth; mesothomx and mesopleura densely 
punctured but glistening; interrupted band on swollen upper 
margin of prothorax, tuliercies, tegulie (except brown basal spot 
and margin) and very large spots on scutellum, all yellowish 
white; scutellum strongly hut broadly higibbous; area of meta- 
thorax not specially roughened or sculptured basally ; lateral 
corners of metathorax with conspicuous short white hair ; meta- 
tliorax below the enclosui'e shining. Legs except coxse and part 
of trochanters clear red, hind Libia? not bidentate at apex. 
Abdomen veiy minutely punctured, first segment all black, second 
to fourth with lateral cream-coloured marks, those on second 
smaller than those on thiitl, fifth with a broad hand; venter 
entirely black. 

One at Smolenschina, Aug. 17 (OocJcereU), 

The name is derived from the River Olha, which Sows close to 
the locality 


Bombidae. 

The following Bombidse of the 1927 Expedition were kindh^ 
determined for me by Mr. Vladimir B. Popov : — 

campestns^ Panzer. Smolenschina. 

P, harhuteUus, Kh*hy. Smolenschina. 

JBomhis hjfpnorttm^ Linnseus. Leningrad, Archan. 

jB. agrorum, Fabricius. Archan, Irkutsk, Smolenschina. 

J?. agrorum iricmpis^ Sehmiedeknecht. Archan, Smolensclniia, 
Baikal Railway Station. 

B. hicortnn, Linnaeus. U.st-Balei, 

77nrscorumj Liimjeus/’ auctt. Ust-Balei. 

B. eque&tris, Falmcius. L^st-Balei. 

B. hgpnonim colid us, Erichson. Archan. Described from 
Siberia. 

B, sicliaJii, Radoszkowski. Baikal University Station, Smolen- 
schina, Ust-Balei. Described from the Amur. 

B. Momwitz. Baikal Railway Statit)n, Baikal 

L^’niversity Station, Archan. Described from the Amur. 

♦ While on Siberian 2somada it may be well to add a note on ^7". ornafa, 
Eversmann, described from the Tranani*al country, Lozinaki found what 
purported to be if. ornafa from Irkutsk in the Radoszkowski Collection, and 
it was if. roh&rjeotiana* But Eversmann in his original account clearly 
Boparates the two, if. ornafa having the first abdominal segment red-handed, 
not all red, and apparently all the thoracic markings yellow. 
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B. patagiatiis^ isTylaiicler. Archan, Ust-Balei, Baikal Hallway 
Station, Smolenscbina. Described from Siberia. 

JB. sup ere quest ei\ Skorikov. Smolenscbina, Baikal Hailway 
Station, Tibelh^e, Irkutsk. 

B, modestus, EYersinann. Arcban, Baikal University Station, 

B. consobriaus, Dablbom. Irkutsk, one in Dr. Sebewiakoff’s 
garden {TV, P. OocherelT). 

Antliidiiim clinurivn, Cockerell 

Females from Ust-Balei and Irkutsk. Males fi’om Smolen- 
scbina (sixth abdominal segment all black) and Irkutsk (sixth 
segment with yellow spots). This is a species described from the 
Maritime Province, and I should have expected to see the related 
A. florentinitm taking its place in the Baikal region. 

Anthidium bcticalense, sp. n. 

(5 . — Agreeing in size and form with A. pimctatum, Latr., but 
hair of thorax above fox-red, the colour deeper anteriorly ; face- 
markings lemon-yellow, the lateml marks above forming a right 
angle with orbit; antennce longer, scape all black ; tegul^e bright 
ferruginous ; knees and tibiae red, tarsi cream-eoloui*, reddish at 
apex ; fifth abdominal segment with the band continuous, and 
light patch on sixth not divided in middle, 

Baikal Railway Station, July 31 {GccJcersll). 

A^ punctafum^ fulmpes^ Friese {not A. fulvipes, Fab.), has 
red legs, but otherwise agrees with A. pimctaiunu A, greyly Rad., 
described fi'om Siberia near the Clfinese border, and listed as a 
synonym of A, punctatnm, has the hail’ on thoiax above red as in 
our insect, but the teguhe and legs are yellow, and the scape is 
partly yellow. 


Anfliidiellum paitpercuhtm^ sp. n. 

d . — Rather like Anthidium ohlongatum, Latr., to which it 
runs in Friese’s table, but smaller (anterior wing 5’8 mm.), with 
well-defined pul villi and second recurrent nervm’e going far lieyond 
second cubital cell. It also difiers by the white (or creamy white) 
instead of yellow markings, but agrees in having a little tooth in 
middle of hind margin of sixth abdominal segment, but this 
segment is not produced into teeth at sides. Thus there is actually 
no affinity, 

Black, with clypeus and pamllel-sided lateral face-marks (ex- 
tending up to level of antennae), the broad mandibles except apex, 
elongate spot above each eye, two widely separated stripes on 
anterior boifier of mesothorax, B|X)t on tubercles, small spot in 
front of the black tegul®, curved stripes before the obtusely sub- 
angular sharp-edged posterior lobes of seutellum, and ten mther 
large spots on abdomen, all yellowish white ; the spots on the first 
two segments are lateral, on the following tlu’ee subdorsal, the 
two apical segments are entirely black ; hair of head and thomx 
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scanty, Avliite ; antennae entirely black ; thorax very densely 
punctured ; a tuft of white hair below the base of each wing. 
Wings dilutely smoky, darker in marginal cell and beyond ; 
nervures black. Femoi*a black, knees, tibise, and tarsi pale yellow 
suh'used with red, but tibise mainly black behind. Sixth abdo- 
minal segment with a small median denticle, seventh with a large 
median spine or process, margins of both these segments pallid. 
The axilhe are entirely black. 

Smolenschina, Siberia, Aug. 21 (CocJcey^eU). 

The real affinity is with A. strigatnm (Panzer), but, owing to 
the reduced pale markings, it has a very different appearance. 

JEucera longicornis, Linnaeus, 

$ . — Irkutsk, July {Gockerell). 

The only Eucerine found in the Baikal region. Later on, in 
company with Professor Kuznetzov-Ugamsky, I obtained two 
females of a Tetralonia at Kujluk, near Kashkent, Sept. 7. Tliis 
proves to be Z. fwscipes, Momwitz. It is closely related to 
Z. saliea7'i<Sy Lep., which goes as far east as Helenendorf in the 
Transcaucasus (specimen in Britith Museum, det. Eriese). 

Osmia {AcaiAliosmia) plaiyodonta^ sp. n. 

d . — Length 9 mm. with abdomen curled downward, anterior 
wings iy mm. 

Black, naiTOw and cyhndrical, with very scanty white pubes- 
cence, denser and conspicuous on scutellum, sides of thorax, and 
cheeks below ; a long white fringe at apex of olypeus, and a dense 
pure white tuft extending downward on each side of clypeus. 
Head ^(seen from in front) subcircular, a little longer than broad ; 
mandibles and antennjB unmodified, black ; clypeus densely punc- 
tured and duU, the upper part with a short slender shining line ; 
vei'tex polished and sparsely punctured ; mesothorax shining, with 
well-sepamted punctures, scuteUum densely puncteed ; area of 
inetathorax shining ; tegulse black, brownish on margin. Wings 
hyaline, suffused ^vith reddish brown, stigma and nervures black ; 
l>asal nerviu’e falling some distance short of nervulus ; first re- 
current joining second cubital cell very near base, about half as 
far as second from apex. Legs slender, with thin pale hair, spurs 
whitish ; alxlomen narrow, strongly curved downward, shining but 
well punctured ; no distinct bands, but thin fringes on lateral 
hind margins of segments ; second ventral segment with a very 
large antero-posteriorly flattened process, appearing conical in 
Lateral view, and not directed caudad ; apex broadly truncate with 
salient corners, as in O. mocsargt\ Friese, only broader, with the 
angles more acute. 

Irkutsk, Siberia, at fiowei’S of Campannla^ July {Ooc^cerell), 

In my key in Bees C, p. 598, this runs out at 3, having black 
tegulse and shining mesothorax. It is perhaps nearest to 
O. m&erodonfa, Ckll., but quite distinct. 
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Osviia (Acanthosmia) archanensis, sp. n. 

5 . — Length about 10 mm. 

Yentral scopa pure white. The aspect is exactly that of 
0. plafyodonta^ but the species must be distinct, as the cljpeus is 
shining though well punctured, the basal nervure exactly meets the 
nervulus (as in 0. macrodontcL)^ and the first recuiTent ends as 
far from base of second cubital cell as second from apex. They 
agree in the shining area of metathorax, black tegulae, antennae, 
and mandibles, and many other characters. The margin of the 
last abdominal tergite is coTered with white haii\ 

Archan, Siberia, August {Cockerell). Archan is in the Euriat 
country. 

Megacliile wilhiglibiella^ Kir by. 

(S . — Baikal Univ. Station, Aug,; J same data (Cockerell), 
and Iikutsk, July (W. P. Cockerell). 

MegacJiile ligniseca, Kirby, 

d . — Baikal Univ. Station and Kychtak, Aug. (Cockerell). 

Megachile maaekii^ Eadoszkowski. 

d . — Baikal Univ. Station, Aug. (Cockerell). 

This is not a synonym of M. nigriveniris, Schenck, though 
related. It has been recorded from Irkutsk. 

Megachile haleina, sp. n. 

d (type).^ — Length 15 mm. 

A' large robust species, with the aspect of M. ligniseca, 
M. lagopoda, and M. maritima, but quite distinct from these; 
hair of head and thorax abundant, very pale fulvous, not mixed 
with black, a pure white patch on lower part of cheeks ; mandibles 
very broad, obtusely angulate below ; cheeks broad, rugoso-punc- 
tate, not polished ; face densely covered with cream-colom*ed hair ; 
antennae entirely black, simple at end ; mesotboiax densely 
inigoso-punctate, densely hairy ; scutellum shining between 
punctures ; tegulae black, faintly reddish posteriorly. Wings very 
dilute brown, stigma red, ner^mres dark ; first recurrent nervure 
ending only a short distance beyond fii'st intercubitus. Anterior 
coxae witL very long spines ; their femorn pale red above, with 
apex black, and a well-defined keel on outer side (style of M ml- 
highhiella ) ; beneath the anterior femora have a white band, 
deeply incised anteriorly near base ; anterior tibiae very robust, 
black, the apex broadly cream-colour ; their tarsi cream-colour 
(reddened apically), gi’eatly broadened, the hasitarsi anteriorly 
with a fringe of copper-red hair; posterior fiinge long, white, 
black at end ; middle and hind femom, and hind tibise, much 
swollen ; hind tarsi stout, the hasitarsi shoid, last joint very long ; 
claws very stout, curved and hidentate at end. Abdomen broad, 
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lirst three se^nents Tvith pale fulvous bah' ; fourth and fifth with 
fulvous at base, but black beyond ; white hair-bands on segments 
2 to 4, that on 2 failing in middle ; fifth with a very thin band ; 
sixth segment retracted, the transverse keel broadly and deeply 
emarginate, and slightly undulate on each side of emargination ; 
sixth segment with a small tooth at each side of apical margin, 
g . — Length about 16 mm. 

Similar in aspect, hair of head and thorax mther lively fulvous 
above, with no dark hahs ; mandibles elongate and produced, with 
very broad cutting-edge, the teeth feeble ; clypeus convex, densely 
punctm'ed, the upper part with a smooth median line ; middle 
femora stouter than hind ; hind basitarsi much broadened ; hind 
tarsi with very bright copper- red hair on inner side ; first two 
abdominal segments with thick pale fulvous hail’ ; 3 to 5 with 
black hair, and apical white bands ; sixth sti’aight in lateral 
profile, not evidently hairy ; venti-al scopa very bright red, pallid 
at base, black on last two segments, 

Ust-Balei, on Biver Angara, July, 2 cf , 1 9 {Cockerell), 
Closely related to wiUitghhieUa, but much more robust, 
with apical joint of male antennae not broadened at end. M, lago- 
foda diffei’s at once by black hail* on vertex, and clypeus fiattened 
and shining. 


Megachile angaremis, sp. n. 

9 (type). — ^Length about- 12’o mm. 

Similar in nearly all respects to M. aiialis, ISTyL, including such 
characteristic features as the sparse^ punctured shining disc of 
mesothomx, the obtuse median swelling on scutellum, and the 
short pale hair on last abdominal tergite, but easily distinguished 
by the ventral scopa, which is black with exti'eme base white, and 
some red in mid^e behind the white j also by the abdominal 
tergites, the third to fifth having scanty black hair, and thin white 
fringes. Hair of bead and thorax dull white, but vertex with 
conspicuous black hair. 

(S . — :Length 12 mm. 

Similar to M. analis, but hair of head and thorax white, a little 
dark on vertex, and abdominal segments 3 to 5 with white hair- 
bands, dense and clear in middle of 4 and 5. The anterior femora 
are red at end, instead of cream-colour, but the basitarsi are cream- 
colour. 

One of each sex, Baikal Kail way Station, July 51 (Cockerell). 

The locality is just where the Angara Kiver fiows out of Lake 
RiikaL According to the very brief description, M. inelanoga&ter, 
Hv., seems similaT. 

Megacliile IcgclifacetisiSf sp. n. 

$ .^Length 12 mm. 

: ; Another species associated with M. analh on account of the 
apprmed hair on last abdominal tergite, but ventral scopa 
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entirely wliite, and the bulging scutellum without any median 
tubercie. Also, the mesonotum is very densely rugoso-punctate all 
over. Hail* of face, cheeks, and sides of thoi*ax pui’e white, of 
thoracic dorsum thin but lively ferruginous, strongly contrasting ; 
clypeus convex, densely punctured, shining between punctm*es in 
middle ; antennas and tegul^e black ; area of metathorax shining 
with a sericeous sirface. Wings brownish, nervures black. Tibiae 
broad, with dense white hair on outer side ; hind basitarsi 
broadened, not pamllel-sided, with red hair on inner side. Abdomen 
broad and short, with thin pale hair, and no distinct bands ; first 
segment with long white hah% but not second. 

Kyehtak, near Irkutsk, Aug. 20 {GocliereJT). 

The white scopa would seem to ally it with the group of 
M. argent at a, but it is not similar to that species or its allies. 
M, hicuhda, iMocs., from Siberia, has a white scopa, but is a 
smaller bee resembling M. apicahs* 

In the British Museum I found a female M. anal is alhida, 
Friese, labelled “Amoor.” The hair of the mesothorax is pale 
golden ; the ventral scopa is white at base, then red, but the last 
three segments black ; the abdomen has bands on long pale hair. 

% 

Megaehile ciroumcincta^ Xirbj, var. InctesceQXs, nov. 

$ . — With white hair on face, and very clear white hail* on 
pleura ; wings strongly brownish. 

Baikal Univ. Station, Aug. {Coeherell). 

In the Bntisli Museum is a female fi*om Eantasalnii (Saunders 
collection) which has white hair on face and plem’a, hut the wings 
are not darkened. 

Megaehile lapponica, Thomson, subsp. baicalica, subsp. n. 

5 . — Length about 12 mm. 

Bather narrow, black, including mandibles, antennae, and 
tegulae ; hair of head and thorax long and shaggy, mostly greyish 
white, hut dark brown on front, vertex, and discs of mesothorax 
and scutellum ; head not very broad ; mandibles broad, quadii- 
clentate ; clypeus convex, very densely punctured, lower margin 
slightly iiTegular ; cheeks broad, glistening ; mesothorax glistening, 
with close shallow punctures, scutellum dull ; area of metathorax 
very shoidj, dull. Wings faintly brownish, nervures black, stigma 
dark red in middle. Legs ordinaiy, hind basitarsi naiTow, not 
nearly as broad as tibise (good character to separate it from 
JIT. versicolor), hair on inner side of tarsi veiw bright red, spurs 
red. Abdomen shining, first two segments with long white bail', 
the others wuth short black hah* j segments 2 to 5 with pure wLite 
hair-bands, weak or failing in middle except on 5 ; last tergite 
stmight in lateral view with a small amount of obliquely out- 
standing hair ; ventral scopa bright red, entirely black on last two 
segments. 



35Q 


Mr. T. D. A. Cockerell on Bees 


Baikal rnirersitr Station, Aug., Smolenschina, Aug. 17 
(Cockerell). The first is the tjpe-localitj. 

The British Uuseuin has a specimen labelled “ Amoor,” 
acquired in IS 71. 

This is certainly near 3Z. lapponica, but the male may prove it 
to be specifically distinct. M. melatiota^ Perez, has a broader 
abdomen, with sti’onglj hairy last tergite and less densely punc- 
tm'ed clypeus. 

Jlepachile lappoiiicay var. Icurhatiy nov. 

2 . — Scopa bright red with only apical segment (or sometimes 
apex of penultimate) black. 

Baikal IThiyersity Station, Aug., type ; Baikal Bailway Station, 
Aug. d (Gocherell). Pour specimens. 

This is closer to true JT. lapponica, though the tarsi have only 
the claw-joint red. 

Named after Kurbat Iwanow, who reached Lake Baikal in 
1643. 

MegacMle pilicrin'iformiSy sp. n. 

^ 2 * — and form of M, haicalicay but certainly distinct, the 

clypeus being shining, sparsely punctured on disc, sides of face 
with pale oehreous hair, vertex with pure black ; abdominal bands 
pale reddish. The last tergite in lateral profile is slightly concave, 
quite without outstanding hairs. Hind hasitarsus fairly broad. 
Spurs red ; middle tarsi covered on outer side with pale reddish 
hair; liah on inner side of tarsi bright copper-red. Scutellum 
glistening, obtusely subconical in middle, 

Ust-Balei, July (OookerelV). 

Yery close to M. pilicruB, Mor., but clypeus much more sparsely 
punctured in middle, and not emarginate at end. Also the hind 
trochanters and femora are not specially hairy beneath. 


Megachile epovcBy sp. n. 

2 . — Another sj^ecies mth the size and aspect of M. haicalica, 
but certainly distinct by the shining clypeus, with well-sepamted 
large punctures ; hah of face fulvous, of vertex and disc of meso- 
thomx black ; light hah of thorax fulvous, pallid below ; first two 
abdominal tergites with fulvous hair above, the others with black ; 
haii’-bands, only siibentire on fiifth segment, on the others very 
broadly interrupted, narrow, dense, and white ; last tergite in 
lateral view concave, without erect hah ; ventral scopa red, black 
on last two segments ; hind basitarsi somewhat broadened ; spurs 
red. The scutellum is dullish, rough and rounded, not subconicaL 
Baikal Xlniversity Station, Aug. (CodcetelV). 

Nam^ after Miss N. A. Epoff, botanist working at the station, 
who assisted me in identifying the flora. 
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Megachile rtibtzovi^ sp. n. 

$ . — Like the last, and at first considered identical with it , hut 
last tergite with conspicuous outstanding haii‘ ; sides of face, 
cheeks, pleura, and sides of metathoiux with wliite hair ; first two 
abdominal segments with white haii\ The clypeus is shining, 
with w'ell-sepamted punctui-es ; ventral scopa very bright red, 
black on last two segments ; narrow marginal hair-bands of abdomen 
very white. 

Ust-Ealei, ' July, type {Goc7ce7'ell)\ Irkutsk, July (W. P. 
CockereU)^ 

This appears to be conspecific with, or closely allied to, a species 
determined by Friese' as M, lapgonica, Thoms., from Innsbruck, 
though the latter is much smaller and the abdominal bands are not 
clear white. However, in the polished clypeus with well-separated 
punctures and the last two segments of seopa black, this departs 
from true M. lapponica and cannot well be that species. Named 
after Mr. Ivan Eubtzo:^, working at the Baikal Station on the 
planarians of the Lake. 

Megachile korotnevi^ sp, n. 

$ . — Length about 13 mm. 

EiObust, black, including antennse, mandibles, and teguLe ; hair 
of head and thorax abundant, deep brownish fulvous on face 
and thoracic dorsum, not at ail mixed with black on thorax, but 
black on vertex j head broad ; mandibles quadndentate ; clypeus 
moderately convex, very densely rugoso-punctate, with a smooth 
median line; supraci 3 rpeal area shining, sparsely puncttu'ed in 
middle; vei’tex with large, rather close punctui’es; cheeks broad, 
finely rugulose, covered with long fulvous hair ; mesothomx closely 
punctured, shining between the punctures on disc ; scutelium evenly 
rounded, densely punctured all over ; area of metathorax dull, with 
the apical margin shining ; pleura with pale fulvous hair. Wings 
dilute brownish, nervures black. Hair on inner side ©f tarsi, and 
inner side of middle tibim, bright red ; middle tarsi broad, with 
dense red hail' on outer side; hind basitarsi much broadened. 
Abdomen shining, first two tergites and base of thii’d with long 
fulvous hair; beyond the hair is short and black, with narrow 
white hair- bands on 3 to 5, failing in middle of 3 ; last tergite 
somewhat concave in lateml profile, with long hiack hair ; venti-al 
scopa very bright red, black on last two segments. BecuiTent 
nervures about equally distant from ends of second cubital cell. 

Baikal University Station, Aug. {Gockerell)\ Irkutsk, July 
( TF, P. Cockerell). The first is the type -locality. 

Extremely like M. versicolor^ Sm., but that lacks the conspicuous 
outstanding hail' on last tergite. It is smaller than M. lago- 
podoy L., which has the ventral scopa all red. M. kashmirensis, 
Eriese, has a much longer face and longer mandibles. M. nursei^ 
Friese (Simla), has red tegula? and red hair on vertex. The name 
given recalls the famous Baikal Expedition of 1900-1902. 
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Megacliile simlaensis, Cameron. 

2 . — Disc of thorax with thick black hair j hair of face creamy 
white, of cheeks, pleui-a, and basal abdominal tergites dull white j 
clypeus rugose, with no smooth median line ; first recurrent nervure 
twice as far fi-om base of second cubital cell as second from apex. 

Baikal University Station, Aug. (T-Fi P. GocherelV), 

This looks like a distinct species, but is perhaps a variety of the 
last. There are two other specimens from the same place, one 
exactly like the type, but the other with fulvous hair in place of 
white, but black hair on disc of thorax. In the latter, the second 
recurrent is not so near end of second cubital cell. If the two 
forms are really dilferent species, perhaps the last-mentioned 
specimen should go with M, horotnem. I am unable to separate 
this from AT, simlaensis, from Simla, on comparison with two 
Cameron types in the Biitish Museum. The smooth line on the 
clypeus may be present or absent. 

Megachile schevialcovi^ sp, n. 

$ . — ^Aspect entirely that of M, simlaensis, hut hind basitarsi 
long and narrow, nearly parallel-sided ; very little outstanding bair 
on last tergite ; vertex and disc o£ mesothorax with much black 
hair. Length about 15 mm. * Mandibles broad, quadridentate ; 
clypeus convex, highly poUshed, with well-s6pai*ated strong 
punctures ; mandibles, antennae, and tegulae black; vertex shining, 
not densely punctured; cheeks broadly rounded, shining ; pale hair 
of head and thorax white. Mesothorax glistening, rather closely 
punctured ; scutellum densely punctured, covered with long hair, 
which is blackish anteriorly ; area of metathorax short, with a 
sericeous surface, a deep median pit. Wings brownish, nervures 
dark ; first recurrent ending distant from intercubiius a distance 
about equal to half length of latter; second recurrent going near 
to end of second cubital cell. Spurs red ; hair on inner side of 
hind basitarsi pale red ; abdomen shining, first two segments with 
greyish-white hair, the others with short black hair ; segments 3 
to 5 with short white fringes at sides, that on 5 more complete, 
hut aU rather inconspicuous ; last tei’gite nearly straight in lateml 
profile, with very little outstanding hair except at sides ; ventral 
scopa light red, black on last two segments. 

Irkutsk, Siberia, Aug. 20, in Dr. Schewiako:h’s garden (IF. P. 
CoehereU). 

The ventral scopa is much paler than in the last, and there is 
much less outstanding ham on the last tergite. Also, the sculpture 
of the clypeus is quite diferent, so, in spite of the very great 
resemblance, I can only regard them as distinct species. It is 
larger than M. versicolor, Sm., with the cheeks broader and more 
swollen. It is named after the distinguished zoologist in whose 
^trden it was taken. After writing this, I found in the British 
Museum a specimen of this species labelled ‘^ Angiua.” It lias 
be^ m fhe Museum since 1871* 
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The next species is similar in general aspect to the three last, 
but conspicuously smaller and more hoary. 

2Iega€liile dyhowskii^ sp. n. 

5 . — Length about 12 mm. 

Black, including mandibles, antennte, and tegulas, except that 
the produced apex of mandibles is deej) red ; haiiTong and abundant, 
dull white, very faintly creamy on thorax above, and tinged with 
dark brown on vertex; mandibles quadridentate ; clypeus densely 
punctured, with a broad, median, shining, sparsely pun ctui'ed band ; 
cheeks broad ; mesothorax dullish, eloaely punctured, the disc 
posteriorly pohshed, with 'well-separated punctures; scutellum 
ordinary, not enlarged. Wings clear, very faintly bro-wnish, 
stigma reddish, nervures fuscous. Legs ordinary, middle basi- 
tax'si with dense pale yellowish hail' on outer side, middle joints 
of these tarsi very broad ; hind basitarsi moderately broadened, 
hail' on their inner face very pale reddish. Abdomen highly 
polished, hoary, with long but not dense erect dull white hah’, 
black on fifth segment and partly on fourih (long and ail pale on 
first three) ; segments 3 to 5 with vestiges of thin bands, hardly 
apparent ; last tergite with some oblique dark hairs ; ventral scopa 
bright orange, white at base, a few dark hairs at apex, or last 
segment with mainly dark hair. In' the type, the area of meta- 
thorax is dull, without a median pit ; in the other it is moderately 
shin mg, with a deep pit. In the type, the second recurrent 
nervure is considerably nearer end of second cubital cell than first 
recurrent is to intercubitus ; in the other, the distances are about 
equaL 

Baikal Railway Station, Aug. 4i (fype) and July ZQ {Ooclcet^ell), 

Allied to 21, centuncularis^ L.,. and similar in aspect, but the 
mandibles are much longer, red at end, the abdominal tergites 
much smoother, etc. It runs to M. ceatuncularis in Friese’s 
table. Xamed after the brothers Dybowski, famous for their 
researches on the Baikal fauna. 

The followmig key will facilitate the separation of the above 


Megachile : — 

Males 1, 

Females * 4. 

1. Anterior tarsi black, simple , lipiiseca^ Kirby. 

Anterior tarsi yellow 2. 

2. Large broad species, of M. laHnmiiu& style baleina, Gkll, 

Smaller, ordinary-sized species 3. 

3. Anterior tarsi broadly dilated tciUii^hhieUa^ Khby. 

Anterior tarsi not dilated CklL 

4. Ventral scopa wMte; bair of thorax red 

above . . li^jcliiacensw, Ckll. 

Ventral scopa red, or red and black, or yellow. 5. 

5. Hair of thorax above white ; abdomen with- 

out bands ; ventral scopa red dyhoxvslk^ Ckll. 

Hair of thorax above fulvous or red. not 
black or dark browTi C. 
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Hair of thorax above at least partly black or 
(lark brovTi 

6. Ventral scopa black, red at base . ... 

Ventral scopa ■vvith less black, if any . . . 

7. Last tergite without outstanding hairs; 

vertex with fulvous hair ; large species . . 
Last tergite with outstanding hair 

8. Only sides of vertex -with dark hair ; ventral 

scopa yellow, black at tip ; broad species . . 
Middle of vertex with dark or black hair . . . 

9. Hair of apical half of abdomen long and 

shaggy ; hair of thorax above lively 
fulvous, contrasting with white on pleura 
Hair of apical half of abdomen not long ; hair 
of thorax above not contrasting with 
pleura; ventral scopa with last two seg- 
ments all black 

10. Ventral scopa bright red, black on last two 

segments 

Ventral scopa red, black only on last segment 

11. Smaller, length lO'5-ll mm. j hind basitarsi 

not broad 

Larger and more robust (see descriptions) ... 

12. Clypeus sparsely punctured 

Clypeus densely punctured 

13. Last tergites without erect hair ; light hair 

of thorsfcx fulvous 

Last tergite with conspicuous outstanding 
hair ; pleura and sides of metathorax with 
white hair 

14. Hind basitarsus narrow 

Hind basitarsus broad 

15. Larger and more robust (see description) ... 

Less robust, style of M. lapponica ... 

16. Clypeus shining, not densely punctured 

Clypeus densely punctured 


10 . 

angarensia, Ckll. 


bcileina, Ckll. 

8 . 


maackii, Had. 
9. 


[Ckll. 

circunicincta laciescents, 


Icorotiievi, Ckll. 

11 . 

15. 


12 . 

14. 

13. 

lappmica haicalico, Ckil. 
epovse, Ckll. 


rubtzov% Ckll, 
scheviahovi, Ckll. 
simlaensis, Cameron. 
willuglibiella, Kirby. 

16. 

pilicruriformis, Ckll. 
lapp(ytiica hurhati, Ckll. 


Nomia monsirosa^ Costa. 

Pexnales abundant at Smolenscbina in August. 

Andrena tJioracica^ Eabricius. 

Smolenscbina, Aug. 17 and 21, 8 $ , 1 d . 

The wings are dark, the tegulse also dark. According to 
the colour of the wings, this should be A, assimilis, Ead., but the 
latter, as represented in the British Museum, is very distinct by 
the closely and finely punctured abdomen. It also has the ’wings 
variable in colour. Some A. tlioracica (as one from Burgos) have 
clear fulvous tegulse, but others have thorn dark as in the Siberian 
form. A. tlioracica from Tientsin has dark wings. 

Andrena sihhnca, Morawitz. 

I did not obtain this species, hut saw one from Irkutsk in the 
m^um of the Eussian Academy, It is rather large ; abdomen 
shining, strongly punctured, with thi-ee broadly interrupted pure 
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wLite bands; apex with fulvous hair; metathoras above rugose 
(but not a Trach a ?iclrena), stTonglj convex; stigma pale fulvous 
with red margin ; thorax above with fox-red Lair. In another 
specimen (from 0 shat jean) the end of the abdomen is duller, and 
there is dense bright red hail* overlapping base of metathorax. 
This overlapping hair aj^pears to have been denuded from the 
Irkutsk specimen. 

Yarious species of Anclrene, Halicfus, Oollefes, Sphecodes, 
and Hylceus must await examination later. 

The Angara and Amoor Megachile in the British Mussum were 
purchased of ]\Ir. Higgins,” but the name of the collector is not 
stated. 


XLIY . — Helicoid Snath from TitrJcestan. 

By T. D, A. CocEiEEELL, University of Colorado. 

When” I was recently at Tashkent, Professor N. A. Keiser of the 
Middle Asiatic University told me about an expedition he made 
with fourteen of his students to Lake Issik-kul, and showed me 
some of the materials obtained. He had a wonderfully variable 
series of JLimncea aurictilaTia from the lake, such as are figured 
by Alois Weber in his account of Merzbaeher’s collections. I was, 
however, especially interested in a series of land-shells, and he 
kindly placed these in my hands for study. Comparing them with 
the series in the British Museum (hTatural History), and with the 
accounts in the literature, I was able to determine them without 
much difficulty. One species in the Museum and one in the 
Keiser collection appear to he new. The Enidse I have not 
seriously studied ; no Clausiliidae were found, and they seem to be 
absent from the region. 

JBarvatella sogdiana, von Martens. 

Immature specimens referred here are from the vicinity of 
Tashkent (.S. Kirianova). They were collected with Helicella 
candaharica. 


Farmtella hsiJcensis, sp. n. 

Shell greenish-horn colour, shining, moderately translucent, with 
irregular growth-lines, and close-set plicse below suture ; no spiral 
lines (examined with microscope) ; suture (upper edge of bounding 
whorl) whitened ; spire moderate, obtuse ; last whorl ample, aper- 
ture broad, sublunate, but not expanded laterally; umbilicus 
closed ; columella reflected. "Whorls 5. 

Hiam. max. 21, min. 17*5, alt. 12*4, aperture alt, 9*2, lat. 
11'2 mm* 

A^in, <& Mag. N. Hist, Ser. 10. Voh i. 


24 
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Near Issik-kul, tlu’ee in British Museum, determined as P, sog- 
diana by Eolle. 

This is certainly not P. sogdiana, being rounder and less 
flattened, with the aperture much less excised^ by the penultimate 
whorL Yon Martens had P, sogdiana from Sarafschan, Ferghana, 
and the region near Tashkent. Godwin-Austen (Moll. India, voL ii.) 
had it from Samarkand, and gave an account of the anatomy. 
Another species, P. clessini (Westerlund), is in the Museum fi-om 
near Issik-kul; it is much smaller and flatter, I examined the 
types of P, cmligena (Gude) in the Museum; this is very near to 
P. sogdicma, 12 mm. diam., not so flat as P. clessini, though of 
similar aspect. P. schmidti^ Brancsik, is not unlike P. issikensis, 
but easily sepamted by the laterally expanded apeidsure (aperture 
alt. 12-13, lat. 15 mm.) ; the figure shows a brown shell. It 
oceuj’s under stones in dry regions of Eastern Turcomania, in the 
region between Merv and the Oxus Eiver. P. IcorsMnsJcii 
(Westerlund) is said to be opaque or scarcely shining, with fine 
dense spiral lines. Perhaps it belongs to another genus, as surely 
does Macrochlamgs iuranioa^ v. Martens. The Indian species of 
Parmtella are larger (30 mm. diam.), but differ in shape as do 
the Turkestan ones. Thus P. alfivaga (Theob.) is of the P. sog- 
diana type ; P. amtemana (Nevill) resembles P. issikmsis. In 
the account of the Merzbacher collection there is a description of 
JIacroohlamgs amdoana, Mlldff., from Kysil-su, etc. It is a very 
thin depressed shell — diameter 13*5, alt. 6 mm. ; it is not so 
depressed as P. clessmi, 

SLelicella candaliarica, Hutton. 

Described from Kandahar, Afghanistan, nearly 700 miles from 
Tashkent, The figure given by Hanley and Theobald, Conch. 
Indica, pi. cxxxi., agrees excellently with those 1 collected at 
Knjluk, near Tashkent. There is also a long series in the British 
Museum. At Tashkent I found it on spiny bushes in an ex- 
cessively arid place, many of the shells belonging to a white, 
bandless variety. Pi'ofessor Keiser obtained brown specimens, 
apparently stained, in the mountains between Ohoolschekent and 
Chumsan, some 70 kilom. from Tashkent. In Tui'kestan this has 
always gone as H, derhentinay Andre, but typically that species 
(occurring in the Caucasus, Crimea, and Asia Minor) is a broader 
shell, as specimens in the Museum, as well as pul dished figures, 
show. PT. derheiitina is said to be very variable, with five distinct 
races, and it may he that the Turkestan shells represent a race of 
that species, though 1 think they are certainly JE, candaliarica, 

JElalota dicplocincta (von Martens). 

This very characteristic shell was found in some quantity on 
trees by the Agricultural School near Issik-kul. Occasional speci- 
mens (mut. cornea, nov.) are bandless, reddish-horn, wlutish 
benmth. This lot of snails, obtained by Professor Keiser, also 



363 


HeUcoid Snails from Turhestrm, 

includes many Gnthoica j^limozoacf ^ v. Mts., and a couple of im- 
mature C. plectotrojpis, v. Mts. JE. paricincta, v. Mts., a related 
but quite distinct species, also from the Issik-kul region. It is not 
in Professor Keiser’s collection, but there is a good series in the 
Eritish Museum. 

CatJiaica jphceozojia (von Martens). 

The series obtained by Professor Keiser, as mentioned above, is 
very variable, and includes not only shells similar to von Martens’s 
type, but also a large form tvith elevated spue (f. grandh^ nov. — 
mas, diam. 19-20 mm., alt. 16-16*0 mm.). Alois Weber (1913) 
discusses the local variation of this species, and shows that in some 
places the shells are small (diam. 13 mm.), but, although the large 
variety is locally distributed, it cannot well be considered a distinct 
subspecies, since it is accompanied by smaller, typical, shells. In 
the British Museum are two examples of another variety (f. lauta^ 
nov.), white without bands — max. diam. 15-16, alt. 10*5-12 mm. 
It is also fi'om near Issik-kul. 

Cathaica lceis€i'i^ sp, n. 

Shell broadly rounded, the spire obtuse, moderately elevated, the 
last whorl broad and deep, rounded, not at all angulate ; aperture 
approximately circular, except for the excision by penultimate 
whorl, which is broad and not very deep ; Hp thickened, white ; 
columella somewhat reflected ; umbilicus broad and deep, but not 
nearly so broad as in O, fedtscherikoi ; last whorl swollen above at 
aperture ; shell whitish, entirely without bands, sphe pale reddish, 
or most of the shell above reddish ; suifaee dull, apex smooth and 
shining; sculpture rather rough, with irregular growth-lines hut 
no spiral lines. 

Diam. max. 14, min. 12, alt. 9; aperture, alt, 6, diam. 6*5; 
umbilicus diam. 2 mm. Smaller specimens, diam. max. 12-12*5, 
min. 10*5-11, alt. 7*2-7*5 mm. 

l^ear Issik-kul near Eiver Tamga (X. Kirionova), Several 
specimens, with one C, fedtsclienlcoi, v. Mts. 

Yeiy close to (7. semenovi, von Martens, but distinct by the 
larger umbilicus. The original G. semenovi was a small, compact, 
subglobose shell with five slender light brown hands. Lindholm 
comments on C. hermanni, Gude, stating that the desciiption and 
figure indicate no difference from <7. semenovi, I examined the 
types of G. hermanni ; it is a broader shell (max. diam. 13 mm.), 
without bands, but evidently very closely related. 61 keiseri 
appears at first sight exactly like O. hermanni^ but it is constantly 
distinct by the larger umbilicus* It is also very like C. semenovi 
dojpressa, Mouss., but the aperture is broader, less lunate. In the 
mountains near the Eiver Keckelick, in the Issik-kul region, a 
small globose foim of G, semenovi was found by Miss Kirianova. 
It has no bands, and the max. diam. is 9-11*4 mm. This is inter- 
mediate between true G. semenovi and C. hermanni, and can well 

24 ^ 
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be referred to var. gldbosa, "Weber. All these shells may he known 
from the (7. rujispira series by the rounded, not at all angulate, 
last whorl. 

I conclude that the evidence indicates that C. Bemenovi, 
hermanni, degressa^ and gldbosa are races of a single species, but I 
think G, Iceiseri is distinct, though very nearly allied. 

Gathaica rubens^ var. concolor, von Martens. 

Several from Semiretschye, near Togus-Toi-au ( W. Keiser) . 

This species also runs into numerous local races, some of which 
may eventually be separated as species. 

Gathaica fedtsclieiilcoi, von Martens. 

Many from near E. Keakelick, Issik-kul region {K. Ktrianoca). 

This is a very characteristic shell. I am quite unable to sepamte 
C. sturanyi^ EoUe, as represented by authentic specimens in the 
British Museum, except that it is horn-colour above, instead of 
white. It may represent a local race. (7. sUiranyana, Kobelt, 
1893, is also closely related, but larger and more shining, and no 
doubt distinct. C.g)erIticenS) Rosen, is not unlike (7. sturanyi^ hut 
■umbilicus naiTower and last whorl more expanded; apex shining 
(dull in (7. sturanyi) ; max. diam. 17*3 mm. It comes from the 
Bokhara country, and is certainly distinct from the immediate 
alliance of G.fedtschenkoi. 

Gathaica rujispira^ von Martens. 

Another variable species, apparently running into local races. 
G. reiteri, Rosen, is certainly this species ; I find in the Museum 
<7. reiteri, var. sulglobosa^ Rosen, very pale horn, with a faint pale 
peripheral band, didl and striate above — max, diam. 14, alt. 8*5 mm. 
There are also (7. rujkpira varieties called sowarkandensis, Rosen, 
2 LiAfuscior, Rosen ; the former larger and paler (max. diam. 13 mm.), 
the latter smaller and darker (max. diam. 10*5 mm.). 

The reference of all these shells to Gathaica may he subject to 
revision, but I am not convinced that the subgenera of Dr. A. 
Andreae (1903), baaed on shell- characters, are perfectly natui-al. 
The sharply keeled forms {Pseudiherus, Ancey), as represented by 
G. plectotropis, v. Mts., have a peculiar sculpture, and may be 
related to the non-keeled G, fasciola. Drap., of China. Andreae 
makes I*settditents arise from the vicinity of Xerocatludca (repre- 
sented in our series by G.fedtschenkoi)^ hut I cannot see that 
there is any affinity. 

Turkestan possesses a number of quite distinct Helicoid stocks, 
most of which were well set foith by von Maidens in Fedtschenko 
long ago. Most of these are subject to local diversification, like 
the snails of other arid regions, and probably (as in the case of 
OreoJishXy Selicella, etc.) numerous closely related species must 
he recognized. These will be best unders-tood when collected in 
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quantity, with careful attention to distribution, and especially 
when dissected. 

The South European fauna invades Turkestan in modified or 
unmodified species, especially in the case of mobile animals such as 
insects. In the Issik-kul region, however, there is a very distinct 
snail faunule, which does not occur in the Tashkent-Samarkand 
country (now called Uobekistan). One of its most characteristic 
members, O, plectotropis, is recorded by Ancey as going about 
300 miles south of Issik-kul to Karghalik, 

In Middle Siberia, at Aiohan and on the shore of Lake Baikal, 
I found only one large helicoid, the JEulota schrencki (Middendor:fi). 
Yon Martens, when describing (7. phcBozona^ compared it with 
JS. schrencki, but, although the shells are superficially similar, they 
are certainly not closely allied. E. schrencki is of the E. fruticum 
alliance, a strictly palsarctic type ; C. phcBozona probably has its 
nearest allies in the Chinese region. 

Since the above was written. Col. A. J. Peile has very kindly 
examined the radulae of several of the snails, and has supplied the 
figures now given. He also adds the following comment : — 
Earmtella sogdiana (fig. D), Jaw of the usual Zonitoid form, 
striate from end to end, and with median projection. 



A. fedtschenlcoi, j 0, scJir&nchi, 

B. E, duplociiicta, j D. P, sogdiana^ 

Oathaica fedtschenkoi (fig. A), The specimen was not weR 
preserved, but the jaw appeared to he a simple curved 
stj‘ucture, with no cross-ribbing. 
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Hidota duplocincta (fig. Bj, also poorly preserved. Jaw with 
five strong even ribs, two on one side o£ the centre and 
three on the other. 

Eidota schrenclci (fig. C). Region of Lake Baikal, Siberia. 
Jaw has three libs ; in one specimen two of them arc 
abnormal, coalesced into one broad one. In each specimen 
was found a dart, 3*2 and 3*6 mm. long, from shells 16 and 
18 mm. diameter. The dart is a simple slightly curved 
sti’ucture, with slightly swollen base, circular in section, 
and no ribs or fianges. 

The tooth-counts are as follows . — 

O. fedtsclienlcoi^ 30. 1. 30, ectocone fii’st appearing at no. 9. 
JE, du^locincta^ 40. 1. 40. 

E. schrenclci, 34. 1. 34. 

P. sogdiana, 35. 1. 3o ; tooth no, 29 is sketched in profile. 

The i*adula of C. fedfschenlcoi reminded Col. Peile somewhat of 
that of Eidofa gerlaclii] the latter has the jaw with weak cross- 
ribbing over its whole width. 

From the shell-chai*acters and radula it seems probable that 
E. dupJocincta should form the type of a new subgenus, but I am 
not prepared to define it at present. The strong lateral points on 
the first lateral tooth are very distinctive, and separate the species at 
once from E, fruticmi^ the tj^pe of EuJofa, and from such species 
as P. sunilaris. 


XLV . — Movements in Vorticella. 
By Douglas M. Reid, F.L.S. 


Page 

Part 1. Stalk Movement 366 

Part 2. Movements of the Circular Myonemes 370 

Part 3, Conclusion 371 

References 371 


1. Stalk Movement. 

The means of contraction of the stalk of Vorticella has 
been discussed by various authorities since the year 1858, 
when the process was described by Claparede and Lachmanu 
in their ^ Studies of lufusorians and Rhizopods ^ (i). From 
that date to the present time there have been various, but 
not very satisfactory, solutions ofiFered. 

The anatomy of the stalk was most elaborately described 
for the first time by Entz ( 2 ) in 1891. His description 
proved it to be a very complex and highly specialised organ. 
According to him the stalk is enclosed in a sheath of ecto- 
plasm continuous with that of the head. Inside this sheath 
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Entz describes three distinct bands^ the first of ’^vbich is a 
bundle of contractile tissue extending from the distal end 
of the stalk into the head, where it breaks up into central 
mvonemes. This band he named the Spasmoneme (see 
fig. 1) . The second structure is a central pillar, the Axoneme^ 
round which is coiled the third structure, the Spironeme. 
The axoneme, with its adhering spironeme, is said to pass 
along the whole length of the stalk, but does not appear to 
enter the bead. 

The spasmoneme was believed by all to be the seat of 


Fig. 1. 



contraction, but the function of axoneme and spironeme 
(if they exist) has never been settled. Entz himself thouglit 
that the spironeme when relaxed becomes extended — that is 
to say, it acts in a manner diametrically opposed to that 
of the spasmoneme. To the axoneme he attributed a nervous 
function, but' how this function was applied he does not 
make clear. 

Even the method of contraction of the spasmoneme was 
fought over by two schools of thought. One school, com- 
posed of Claparede and Lachmann (i), Biitschli (3), and 
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Stein (4), averring that the contractions were caused by 
muscular action ; while their opponents, Entz (2), Cohn 
(5), MetclmikofiP (6), and Schaaff hausen (7), believed the 
spasmoneme to be composed of elastic myonemes, which 
consequently tended to contract at all times, but that this 
tendency was overcome by the muscular efforts of the 
spironeme. The later protozoologists, such as Minchin (8) 
and Calkins (9), do not throw any fnither light on the 
subject^ but simply cite the case as it is outlined above. 

On the other hand, I, like Hartog (10), have been quite 
unable to see more than one band in any vorticellid stalk. 
This band must correspond physiologically to the spasmo- 
neme of Entz (fig. 2). 

Fig. 2. 



legion of circular Myonemes. 

■When a living Voriicella is examined under the micro- 
scope, a difference is at once noticeable between the rates 
of contraction and extension, for, wheieas the former is 
accomplished with gieat rapidity, the latter is a compara- 
tively" slow piocess. The difference m the rates of move- 
ment is, in Itself, sufficient to indicate that tie two actions 
are carried out by different means. 

NoWj if the stalk contractions are left for the moment 
and an examination made of the ciliary action in the 
head, quite a different solution presents itself. When the 
gullet and undulating membrane are in the active state, 
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a current of water is being driven downwards into the proto- 
plasm of the organism. This pressure necessarily, since the 
protoplasm is a sol whose contiuuous phase is water (ii), 
will be transmitted to all parts of the organism, the stalk 
included. If, as is possible, the stalk is a cylinder composed 
of protoplasm similar to that of the head, any pressure 
applied to the end of it when it is in the coiled position 
will cause it to tend to assume a straight form. This is 
a physical principle made use of in the Bourdon Pressure- 
gauge ( 12 ). 

Thus there is [a) a bundle of elastic myonemes — the 
spasmoneme — tending always to pull the stalk into a spiral 
form (to demonstrate this place a short piece of very narrow 
bore rubber tubing inside a piece of much wider bore join 
the respective ends by tying, and it will be found that the 
contraction of the inner tube throws the outer into the 
form of a spiral); hut this is overcome by (h) increase of 
turgidity of the stalk due to the pressure caused by the 
gullet cilia and undulating membrane. 

It must be understood that the coronal cilia have nothing 
whatever to do with the extension of the organism, for it 
has been observed that these cilia do not commence to 
vibrate at least until full extension is obtained, while they 
may remain inactive for a considerable time after full 
extension. 

The spasmoneme may be considered to be composed of 
elastic, not muscular, fibrils, for, although there is no direct 
proof to support this statement, the fact that a protozoon 
is being discussed tends to make one seek the simplest form 
of mechanism. Thus elasticity acting in opposition to 
turgidity is a much simpler hypothesis than is the opposing 
action of two sets of muscles. 

The turgidity theory is further borne out by the fact that, 
when the cilia become active, the stalk straightens out and 
continues to remain straight so long as ciliary action con- 
tinues, but directly this activity ceases sudden retraction 
takes place. 

This action may be demonstrated more clearly by taking 
a Vorticella and placing it so that the head is immovably 
fixed at a point close to the distal attachment of the stalk 
(see fig. 3). 

In the quiescent state the stalk will form the usual close 
spiral, but when the cilia become active the head of course 
remains where it is, while the stalk extends gradually until 
it has assumed the straightest possible form. 

Another important fact which seems to bear out the 
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theory of the movement being due to turgidity and elasticity 
is the behaviour of the stalk when the head is removed. 
If the decapitation is performed while the organism is in 
the extended state, the stalk immediately assumes the spiral 
form. This is easily understood when one considers that 
removal of the head implies cessation of ciliary action and 
consequent removal of pressure from the stalk. 

Fig. a 



A. Position during retraction. 

B. Position during extension. 


2. Movements of the Circulab Myonemes. 

The circular myonemes form a band which controls the 
inversion and eversion of the coronal cilia (see fig. 2). This 
band must also be considered to be composed of elastic and 
not muscle-fibres. In this case also the pressure generated 
by the gullet apparatus will account for the action of these 
fibrils, as in the ease of those of the stalk. 

Now frequently, when a Voriicella has become extended, 
it may remain for a considerable time with the coronal cilia 
inverted (see fig. 4). While the coronal cilia are in this 
position the gullet cilia will be seen to be vibrating at a 
much reduced rate. However, directly the latter again 
begin to vibrate at their normal speed, the coronal cilia 
become everted. This seems to point to the fact that it 
is a case of pressure overcoming the action of the elastic 
circular myonjemes. 
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Fig. 4. 



Partial e%'ersion of tlie coronal cilia. 

3. Conclusion. 

In conclusion, it may be said that this paper attempts to 
prove tliat the contraction and extension of the stalk of 
Vorticella is not due to the complex action of two opposing 
bundles of muscle-fibres, but to the simpler? phenomenon 
of internal pressure (acting on one end of a coiled tube 
whose other end is closed) in opposition to coiling due to 
the action of elastic fibres — a process demonstrated by the 
action of the Bourdon Pressure-gauge. 
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XLVL — A Third Species of Dwarf Jerboa, Salpingotus 
thomasi, sp. n. By B. S. Vinogradov. 

In the course of my studies on the collections of the British 
Museum (Natural History) I found there a specimen of the 
striking genus Salpingotus, which had been transferred from 
the India Museum under the name of Alactaga indica, 
Gray/^ The specimen was collected by Grifldth in the years 
I839-4I5 probably in Afghanistan (see below). Though it 
was not preserved quite satisfactorily, all essential characters 
of a member of the genus Salpingotus are clearly visible. 
My detailed study enables me to conclude that the present 
species is more closely allied to S, crassicauda^'^mogr.^ixom 
Gobi-Altai than to S, kozlovi, Vinogr., from Central Gobi 
Desert (N.Alash an); some important distinguishing characters 
do not permit me, however, to identify the present specimen 
wdtli either of the other two species, and make it necessary to 
consider it as a new species of this peculiar genus. 

So far only three specimens of Salpingotus are known^ 
all in the Zoological Museum of the Russian Academy of 
Sciences in Petrograd ; the discovery of a new species offers 
some interesting new facts for the arrangement and geo- 
graphical distribution of this little-known group. 

I am very much indebted to Messrs. Oldfield Thomas and 
M. A. C. Hinton for permission to examine the specimen 
and to publish the present account of it. I am very pleased 
to have the opportunity of naming this interesting animal in 
honour of the former. 

In the present specimen the following peculiarities charac- 
teristic of the genus Salpingotus can be seen. Hind foot 
with three toes and three separate metatarsals not fused in 
a single “ cannon-bone ’’ (as is clearly seen in the right hind 
limb of the type-specimen with deteriorated integument on 
metatarsal bones) . The fore part of the zygoma forma a broad- 
ened plate sharply contrasting with its thin posterior part. 
The characteristic process of the zygoma is quite distinct, but 
feebly developed, as described below. Of the bullae only some 
pieces are present, but their structure and the shape of the 
neighbouring bones enable me to restore the enormously-deve- 
loped bullae which occupy a considerable part of the upper sur- 
face of the skull and touch each other along the median line. 
Upper incisors without grooves. Dental formula p* 5 : m, |* 
The external eax-conch and hind foot are of the structure 
typical of Salpingotus. 
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Salpingotus ihomasi^ sp. n. 

Type. — B.M, no. 79. 11. 21. 433. Adult specimen \vith 
molar teeth not ^orn, collected by W. Griffith in the years 
1831-41. 

TypeJocality . — Probably Afghanistan. The specimen Tras 
originally in the East India Company's Museum with the 
label “Afghanistan, W. GriffiihP So far as it is possible to 
learn from Griffith's ‘Journal o£ Travels/ vols. i.-ii., Cal- 
cuttaj 1847, he travelled and collected in some parts of the 
Himalayas (Upper Assam and Bhotan) and through India 
proper. 

Diagnosis , — Tail about 105 mm., considerably longer than 
in S. crassicauda^ but shorter than in S. kozlovi. The tail in 
its foremost half considerably thickened in connection with 
the presence of the fat covering on vertebrae, as in S. crassi- 
cauda"^. The tail covered with rery short hairs, which are 
only a little longer on the tip. Hind foot somewhat longer 
than in S, crassicauda. 

The most important character of S, ihomasi as compared 
with two other species is the structure of the zygoma : the 
process rising from the middle of the zygomatic arch is 
much reduced in S. thomasiy and forms only a small angular 
projection not elongated and not bent posteriorly as in 
S, crassicauda. The broadened anterior half of the zygoma 
is not separated so sharply from its posterior thin part — 
beginning from the tip of the above-mentioned process it 
grows gradually thinner. 

The structure of the molar teeth is essentially as in the two 
other species, but the grin ding-surf aces of and in the 
type-specimen are quite unworn, and therefore are furnished 
with four evident tubercles somewhat similar to those in 
Sicista, 

The coloui' of S. ihomasi is not described here because the 
type-specimen, collected nearly ninety years ago, has lost its 
natural colour. 

Measurements . — The unsatisfactory condition of the type- 
specimen allowed only a few measurements to be taken. The 
external measurements are made on the dried skin, but the 
length of the tail and hind foot seem to be fairly correct, 
because the tail was dried with its vertebrae and the hind feet 
with their bones complete. 

♦ This thickening is not very considerable in the type-specimen, hxit 
it is covered with dned and wrinkled skin impregnated with modified 
fat. It is quite evident that the fresh specimen had practically the same 
structure of the tail as in S. crassicauda. 
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Head and body 57 mm. (?) ; tail 105 ; hind foot 23*3 ; 
ear 9 (?) ; interorbital constriction 4*5 ; nasalia 8*0 ; maxil- 
lary tooth-row 3*0. 

Remarks. — The described structure of the zygoma in 
S, thomasi inclines me to consider this species somewhat less 
specialised than S. crassicauda and S. kozlovi ; the skull of 
S. thomasi has therefore more in common with that of the 
five-toed dwarf jerboa Cardiocranius than both the other 
species of Salpingotus. 

The few known data on the geographical distribution of 
the genus Salpingotus make me regard these jerboas as 
representatives of the fauna of Mongolian deserts. The 
occurrence of a representative of this genus in Afghanistan 
is therefore rather unexpected, the fauna of this country 
consisting of quite different elements. New explorations in 
Afghanistan and Southern Tibet will give more exact data 
on the geographical distribution of this interesting animal. 


XLVIL — On a Racial Form of Aspidiotus lenticularis, 

Lmdgr,, with some Remarks upon the Leonardi Glassification 
of the Aspidiotu By E. Ebnbst Green, F.E.S., F.Z,S. 

Aspidiotus lenticidains marocanus, var. nov. (Fig. 6.) 

Differing from the type-form in the complete absence (or 
reduction to the vanishing-point) of the normal groups of 
perivulvar pores. 

On Olea europcea^ Morocco {colL A. BalacTiowsTcy ) . 

The absence of perivulvar pores, in conjunction- with the 
other characters, at first led me to regard this insect as a 
species of Targionia^ although its resemblance (otherwise) to 
Lindinger’s species had been noticed. But further study 
revealed the interesting fact that, in a small percentage of 
examples, an occasional isolated pore (still more rarely two 
pores) occurred in places corresponding with the positions of 
the normal groups. This discovery, together with the fact 
that it infests the same host-plant, convinces me that this 
insect is merely a racial form of leniicularis (fig. a). 

The typical form was described by Lindinger* from 
examples taken on Olea ^uropcta and Euphorbia wulfeni^ in 
Dalmatia. It presents four groups of perivulvar pores, with 

- ^ lindingar, * Die Schildlaus/ pp, 149, 230 (1912). 
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an aveiai^e number of tluee and four pores in the upper and 
lower gioups respeetivelv. 

The occdirence of these two forms leads to a consideration 
of the merits of the classification piopouuded by the late 
Professor Gustavo Leonardi. His arrangement has been 
very geueially adopted for the subdivision of the once 



a. Pygidium of Aspidiotus lenticularis, Lindgr. X 250. 

b. Ditto of Aspidtoitis lenticulariSf var. niarocanus, Green. X 250. 


cumbersome genus Aspidiotus, But it is probable that many 
students of Coccidse must have experienced difficulties in the 
rigid acceptance of this system of classification. It may be 
compared with the old Linnaean system of botanical classi- 
fication as opposed to the present-day natural system. It 
suffers from a certain artificiality — in some cases bringing 
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together species that would, in a more natural arrangement, 
be widely separated ; in others (as in the instance noticed 
above) divorcing, under separate genera, species that are 
closely relatedj or even racial forms of a single species ; and, 
in yet other cases, affording no accommodation tor certain 
species which combine characters allotted by Leonaidi to 
distinct genera. Of this last defect Aspidiotus lentioularis 
itself is a case in point. This species (of which I possess 
material) has small but distinct groups of perivulvar pores, 
conspicuous paraphyses, and no apparent squaniulse— a com- 
bination of characters that would prevent its inclusion in any 
of the genera as defined in Leonardi^s key. The absence of 
squamulae excludes it from Chrysomphalus ; the presence 
of perivulvar pores shuts it out from Targionia ; while the 
conjunction of these two characters debars it from finding 
a resting-place in either Hemiberlesia or Aonidiella. Nor 
has it any proper right to a place in Aspidiotus — a genus that 
is characterized by the presence of conspicuous pectinate 
squamulse. 

A good instance of the separation (by the Leonard! classi- 
fication) of two closely allied species is to be seen in the case 
of Hemiberlesia laianice and Aspidiotus eamellicBy the only 
possible distinction between them being found in the presence 
or absence of perivulvar pores. 


XLVIII. — The Croton Leaf hopper^ Cicadella histrio (Fair,). 

By J. Gr. Mteks. 

Cicada msimo was described by Fabricius (Ent. Syst, iv. 
p. 34) in 1794 without mention of locality. Stiil (Kongl. 
tSvenska Vet.-Akad, Haudl. viii. no. 1, Hemiptera Fabriciana, 
p. 76) in 1869 gave a remai-kably good redescription of the 
type. With this description my abundant series from Cuba 
agrees exactly. The Cuban specimens correspond also witli 
the type (and only example) in the Britisli Museum of 
Tettigonia robusta^ Walk. (List Homopt. p. 777), described 
in 1851 from an unknown locality. Walker^s species is 
described and figured by Sigiioret (Ann, Soc. ent. France, 
(3) ii. P- 10? pk k fig- 9)» the figure being very poor, though 
not positively incorrect in markings, Signoret {op. ciU (3) i. 
p. 670) considers Tetiigonia Mstrio (Fabr.) as possibly the 
same as the Indian T. guadrilineatoy Sign,, described on the 
preceding page and^ illustrated in pi xxi. fig. 12, but this 
Sgtire shows the Indian species to be quite distinct. 
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The present species stands in the collection of the Estacion 
Experimental Agronomica^ Santiago de las Vegas, Cuba, as 
“ Cicadella rohnsta^ Signoret.” Osborn (Ann. Ent. Soc. 
America, xix. p. 340, 1926) has sj'nonymized it with histrio, 
Fabr., without seeing the type, and the same synonymy was 
indicated by StdL 

It is now certain that Cicadella Jiiatrio (Fabr.) is a West- 
Indian species, and that rohusta^ Walk., is synonymous. 

C, histrio was especially abundant in February 1925 in 
the Harvard Botanical Grarden, Soledad, Cuba, on crotons’’ 
— CodicBum variegatuni (L.), Bl., forms arigustifolium^ ^Jtill., 
Arg., and parvifoliiim^ Mull., Arg.'^. 

When resting on these strongly reddish plants the leaf- 
hopper was extremely “protectively coloured” and very 
difficult to detect even when present in swarms. In flight, 
on the other hand, the brilliant red abdomen was displayed 
and the insect became very conspicuous. Its practical dis- 
appearance, when it settled on the host-plant, recalls that of 
numerous other insects under similar conditions. 

Odd specimens were swept from Polygonum acre^ H. B. K., 
and from Qinoria ainericana^ Jacq., growing in a nearly dry 
ditch, in early March. It was only on Codiceum, however, 
that it was extremely abundant, and this, though a garden- 
plant, seemed at Soledad its main host. Dr. Gr. Sait took 
one example in the Trinidad mountains (23rd March), and 
Osborn records it from “a small tree” at Jatibonico. Adults 
were still numerous at Soledad by the end of June {G, Salt), 

I am indebted to Mr. W. E. China, of the British Museum, 
for help in tracing these references and types. 


XLIX. — A List of New Zealand Heteroptera toUh the Descrip- 
tion of a remarkable Green Aradid representing a 7iew 
Genus, By J. Gr. Myers and W. E. China, 

It is not surprising that the localities from which collec- 
tions were brought by the earlier explorers and naturalists 
were sometimes confused. New Zealand has had perhaps 
more than its share of such mistakes, some of which — as, for 
instance, that concerning Turnagra capensis, Sparr., an 
endemic Passerine — have been perpetuated in the specific 
name. The list of recorded New Zealand Heteroptera, 

* These and other plants mentioned were kindly determined by 
Mr. C. A. Weatherhy of the Gray Herbarium. 

Ann, <k Mag, N, Hist, Ser. 10. Vol, i. 
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small as it is, contains a number of items which are 
undoubtedly erroneous — of which one has been unfortu- 
nately made the basis of considerable zoo-geographical 
speculation by Horvath (1926). 

The present position of hemipterological study in New 
Zealand renders a discussion of these and other species 
both practicable and opportune. At the time of his death 
Dr. Bergroth had been working on an extensive collection 
&om the Dominion, on which he had published two short 
papers (1924, 1927), It is hoped that the remaining 
material will be studied by specialists in the various families 
concerned. In the meantime, it is essential that the earlier 
records be cleared up in the light of New Zealand experience 
and with the aid of types and other material in the British 
Museum. New Zealand Heteroptera have been previously 
listed hy Hutton (1874, 1898, 1904), by Butler (1874), by 
Buchanan White (1878-1879), and by Kirkaldy (1909). 
Ail these lists were largely compilations. In the present 
paper it has not been considered necessary to repeat the 
references, which will be found in the various works cited 
at the end. 

The New Zealand Subregion includes the Kermadecs. 

Our list is divided into three sections : (A) those species 
which are undoubtedly indigenous, (B) those which have 
been introduced through the agency of man, and (C) those 
which are either erroneously recorded or strongly need 
confirmation. 


A. Indigenous Species. 
Pentatomidae. 

1. (Echalia comocialis (Boisd.), 
Australia and New Zealand. 

2. Cermatulus nasalis 
Australia and New Zealand. 

3. Zangis amyoti (White) . 
Australia and New Zealand. 

4. Dhtyotiis cmnosus (Westw.). 
Australia and New Zealand, 

5, Hypsithocus hudsonce^ Bergr. 


Endemic, 
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6. Rhopalimorpha obscura^ Dali. 
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Endemic, 


7. Oncacontias vittatus (Fabr.). 

Endemic. 


CJydnidsB. 

8. Hahnia australis (Erichs.). 
Oriental and Australian Regions. 


9. Chdsrocydnus nigrosignatas^ F. B. W. 
Endemic. 


10. PangcBUS scoiti^ Sign. 

Not known to us save from the original description. If 
it really came from New Zealand, then it must be extremely 
rare. 

Aradidds. 

11. Aradics australis^ Erichs. 

Australia, New Zealand, and New Caledonia. 

12. Pseudaradus viridis^ gen. et sp. n. 

See Appendix to this paper. 

13. Pseadaradtis cinereus^ sp. n. 

See Appendix to this paper. 

14. Ctenoneurus Jiochsietteri (Mayr). 

Endemic. 


15. Aneurus brouni^ P. B. W. 

Endemic, 


16. Isodermus planus^ Erichs. 

Tasmania and New Zealand. N.Z. examples detennined 
by Dr. E. Bergroth, collected at Waitati, Dec. 4, 1921, by 
Mr. G. Howes. 


LygSBidae. 

17. Arocatm rusticm, Stdl, 
Australia and New Zealand. 


25 ^ 
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18. Nysius huttoni, P. B. W. 

Endemic. 

19. Nysius clavicornis (Pabr.). 

Endemic. 

20. JS^ysiiis aneeps^ P. B. W. 

Endemic. 

21, Metagerra helmsi (Rent,). 

Endemic, 

22, Metagerra ohscura^ P. B. W, 

Endemic. 

23. Orlhoea nigriceps, Mayr. 

Pacific generally. 

24. Targarema electa^ P. B. W. 

Endemic. 

25. Targarema stdli^ F. B. W. 

Endemic. 

26. Margareia domimca^ P. B. W. 

Endemic. 

27* Taphrf^elttis putonij P. B. W. 

Endemic. 



30. Nabis saunderst, P. B. W, 

The synonymy o£ this with the allegedly cosmopolitan 
i¥. cupmformis^ Germ., is doubtful. 
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3L Nabis 7naoricus,N^^\. 

Endemic. 

32. Nfahis biformis (Bergr,).. 

Endemic, 

33. JNabis quadripunctatus (Bergr.). 

Endemic. 


34. Allceorrhynchus myersi^ Bergr. 

Endemic. The only New Zealand Heteropteron which is 
even remotely ilyrmecoid. 

Gerridae. 

35. Halobates sericeus^ Esch. 

All tropical oceans, but chiefly the Pacific. 

Veliidse. 

36. Microvelia macffregori, Kirk^ 

Endemic. 

37. Microvelia oceanicUy Hale, not Distant, 

New Zealand, Australia, Tasmania, and Lord Howe 
Island. Prof. Esaki states that this species is distinct from 
the true M, oceanica^ Dist,, from New Caledonia, and he 
will accordingly rename it in the near future. 

Reduviidse. 

38. Pleearia huttoni (Scott). 

New Zealand and Juan Fernandez. 

39. Pl(£nria antipodum^ Bergr, 

Endemic, 

40. Empicoris riibi'omaculatus (Blackb.). 

Said to occur in New Zealand, Polynesia, Australia, "West 
Indies, North and South America, and Madeira. 

41. Empicoris aculeatm (Bergr.). 


Endemic. 
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42. Empicoris angulipennis (Bergr.), 

Endemic. 

43. Empicoris seo7'$m (Bergr,). 

Endemic. 

HenicoceplialidaB. 

44. Henicocephalus maclacManiy Kirk. 
Endemic, 

45. Gamostolus tonnoiri^ Bergr. 

Endemic. 

Autkocoridae. 

46. Cardiasiethus brounianuSy F. B. W. 
Endemic. 

47. CardiasietMis consorSy F. B, W. 

Endemic. 

48. Cardiasiethus poweriy F. B. W, 

Endemic, 


JliridaB. 

49. Megalocercea reuterianay F, B, W. 

Endemic. 

50, Romna capsoides (F. B. W.}. 

Endemic. 

51, Romna seotti (P, B. W.), 

Endemic. 

52. Romna marginicollis (Reut,), 

Endemic. According to Bergroth {in litt.y April 6, 1922), 
Eenter’s genus OivychUophora is synonymons with Romna^ 
Kirk. F. B. W,). 

53. Romna sp., F. B, W, 

Endemic. 
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54. Reuda mayri^ F. B. TV. 
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Endemic. 


55. Lygus maoricus (Walk.). 
Endemic. See Distant (1904), 

56. Lygm plebejus^ Rent. 

Endemic. 


57. Calocoris laticinetus (Walk.). 

Endemic. Capsus ustulatus^ Walk.^ is a synonym. See 
Distant (1904). 


Saldidaa. 

58. Saida australis^ P. B. W. 

Endemic. 

59. Saida hutleri, F. B. W. 

Endemic, 

60. Saida Imlaps^ F. B. W. 

Endemic. 

61. Saida sp., F. B, W. 

Endemic, 


Notonectidse, 

62. Anisops wahefieldi, F. B. W. 

Endemic. 


63. Anisops assimilis^ F. B, W, 

Endemic. 


Corixidas. 

64. Aretocorisa arguta (P., B, W,). 

Endemic. 


65. Biaprepotoris zealandim^ Hale. 

Endemic. The specimen from Launceston, Tasmania, 
recorded by Hale {in Myers, 1926, p. 465), is labelled 



384 


Messrs. J. G. Myers anrl W. E. China on 

D. barycephala, Kirk., sjntype in Kirkaldy^s hand- 
writing, but is probably specifically distinct from any of 
the described species. Miss A. Castle kindly writes that 
this species {D, zealandi<B) has now been found in the 
stomachs of brown trout (Salmo fario^ L.) caught in the 
Styx Riyer, Canterbury, early in 1926. 

PeloridiidsB. 

66. Xenopkyes cascus^ Bergr. 

Endemic, 


B. Introduced Forms. 
Anthocoridae. 

67. Lyciocoris canipestris (Fabr.). 
Cosmopolitan. 


CimicidsB. 

68. G'lmew lectnlarms^ L. 

Nearly cosmopolitan, but not known in New Zealand 
prior to the advent of Europeans. 

Miridae. 

69. Stenotus binotatus (Fabr.). 

Europe. 


70. Calocoris tiorvegicus^ Gmel. 

A common introduced species on grasses, now recorded 
for the first time. The male genitalia of Canterbury 
examples collected by Mr. J. W. Campbell were compared 
with European material, 

71. Enrystylus australis^ Eopp* 

Australia, 


C. Doubtful Records. 

Pentatomid®. 

Nezara viriduia (L,). 

" IJearly cosmopolitan. See Myers (1926, p. 498). The 
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examples recorded by Walker under the name of Uliaphu 
gasfer prasiims^ L., from New Zealand, have been examined 
in the British Museum and found to be all Zangis amyoti, 
White. There is no evidence that Nezara occurs in New 
Zealand. 


Diemenia immarginata (Ball.). 

An Australian species, of which Dallas stated that there 
was an example in the British Museum from New Zealand. 
No such specimen is now to be found. 

Sciocoins helferi^ Fieb. 

A southern European species. This record from New 
Zealand has been already doubted by Kirkaldy (1909, p. 24). 
It is based solely on Novara^’ data^ which are well known 
to be open to suspicion. 

Calliphara imperialis (Fabr,). 

Two specimens in the British Museum said by Walker to 
be from New Zealand. One of these two examples from the 
Saunders collection (reg. no. 1865, 13) is still in the Museum, 
with a New Zealand label, but no collector’s name. It is 
extremely doubtful whether this Queensland species ever 
occurred in New Zealand. 

Scutiphora pedicellata, Kirby. 

Australia and New Guinea. Another Novara ’’ record, 
abeady doubted by Kirkaldy (Z. c, p, 25), 

Lygseidse. 

Stalagmostethus pacificus (Boisd.). 

Australia and New Caledonia. A specimen is said by 
Dallas to have been received from Sinclair in New Zealand. 
This example is not to he found in the collection of the 
British Museum. 


Coreida. 

Dindgmus versicolor^ H.-S. 

Australia. Kirkaldy records one specimen from New 
Zealand. Even if this were correct, the species is evidently 
not established. 
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HeduviidsB* 

Pirates ephippiger (A. White). 

Australia. This Tras described from New Zealand, col- 
lected by Dr. Sinclair. As in the case o£ Stalagmostethus 
pacificvs above, we should suggest that he obtained the 
material in Australia. There is in the British Museum one 
specimen with a New Zealand label and Sinclair’s name. 

Nahidae. 

Nabis KneatuSj Dahlbom. 

Hutton gave no indication that this species was authori- 
tatively determined, and we believe with Kirkaldy that the 
record is erroneous. 


Ph3rmatid8e. 

Phymata inconspicua^ Scott, 

Phymaia feredayi^ Scott. 

Both these species are known only from the original 
specimens^ said to have been collected by Fereday in New 
Zealand. Fereday was a well-known early lepidopterist in 
Canterbury, New Zealand. This region has since been 
very extensively collected by some of the most energetic 
entomological field-workers New Zealand has yet had, and 
it is extremely improbable that such insects as these would 
have been overlooked. 

The types are true Phymatids, and both species come 
very close to some of the varieties of the common and wide- 
spread American Phymata erosa^ L. There is in the British 
Museum Collection a Phymata from Santarem, Amazonas, 
which is very close indeed to the P. feredayi of Scott, but 
the male genitalia are diflperent. Without a critical revision 
of the genus it is therefore not possible to identify these 
examples with any American species on our present material^ 
but there is no real evidence in Scott's paper (1876) that 
the specimens came from New Zealand. The insects bear 
no locality-labels. Scott described a number of Hemiptera 
from tropical America, whence these three examples might 
easily have come. 

Horvath (1926), in a very interesting paper on the geo- 
graphical distribution of the Hemiptera;^ is much exercised 
to explain the supposed presence of Phymaia in New Zea- 
latid, but believes it to be an indication of a former 
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Antarctic connection. On this much-disputed question it 
is noteworthy that Oliver (1925) has succeeded in explaining 
most of the problems of New Zealand biogeography without 
the intervention of an actual land-bridge from Antarctica. 

Corixidae. 

Diaprepocoris harycephala^ Kirk. 

This is an Australian species. The New Zealand form 
has been described as distinct by Hale. 

We believe that the twelve species in section (C) of the 
above catalogue should be expunged from the New Zealand 
list until further confirmation of their presence in the 
Dominion is forthcoming. 

In view of the large number of New Zealand Heteroptera 
yet to be described, including a strong representation in the 
Miridsej it would be futile to attempt comparisons with 
other faunas further than those suggested in Myers (1926, 
pp. 450 et seqq.). 
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APPENDIX. 

A remarkable new Genus and Two new Species of Aradidae 
from New Zealand. 

PsEUDARADUSj gen. nov. 

Ovate, the connexivum moderately dilated, the apical 
abdominal segments distinctly reflexed. Covered with 
irregular patches of minute circular concave scales and 
with scattered irregular tubercles, especially on the head 
and pronotum. 

Head slightly exserted, basal margin more or less rounded 
behind the eyes ; tylus well developed, produced anteriorly 
into a laterally compressed, apically rounded, strongly 
elevated process armed dorsally with two longitudinal rows 
of small teeth-like tubercles ; lateral aiitenniferons lobe of 
head produced into a more or less prominent spine, the 
lateral margin in front of eyes comparatively straight ; 
vertex with a short longitudinal shallow impression on each 
aide of the middle line; eyea globose, prominent; rostrum 
extending to middle of the prosternum, basal segment * 
very short, enclosed between moderately elevated sinuate 
biicculae ; second segment very short, third longest, extend- 
ing to anterior margin of prosternum. A ntennae moderately 
short and incrassate, the basal segment more or less cylin- 
drical, short, not extending to the apex of the tylus, 
suddenly constricted at base, not gradually narrowed. 

Pronotum transverse, lateral margin with posterior half 
dilated to form an anteriorly-directed lobe, anterior half with 
a distinct tooth-like process ; disc posteriorly moderately 
elevated, anteriorly depressed, with two more or less obsolete 
incomplete median carinae represented by one pair of promi- 
nent tubercles placed towards the base, and a much less 

* The rostrum in the Aradidae is four-segmented as stated by 
Paifthley, not thnie-S€^menfced as stated by Stil, Reuter, etc. 
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prominent pair near the anterior margin ; lateral cariiijo 
represented only by a pair of obsolete ridges placed towards 
the base above the basal angles of the scntellum. Posterior 
margin broadly but shallowly emarginate. Scutellum longer 
than broad at base, parallel-sided basally : lateral margins 
and apex reflexed ; disc posteriorly concave, anteriorly 
elevated in the form of a very obtuse T-shaped transverse 
ridge, with a more or less conical tubercle at each side. 





FseudaraduSf gen. nov. — a, tarsus showing hristle-like arolia and mem- 
branous pbeiidarolia ; inetasteinal odoriferous orifice showing 
well-developed evaporative firea; mesosternum ; 

mesoeoxa ; metasternum ; M TC ^ metacova ; AJjjD.j abdomen. 

P. oilier euSf sp. n. — c, anlfenna j r?, female genital plates. 

P, mridiSf sp. n.— e, antenna ; fj female genital plates. 


Pro-, meso-j and metasterna each with a shallow median 
groove, the posterior margin of the prosternum with a pair 
of granulate tubercles placed between the procoxse ; meta- 
sternal openings of the odoriferous glands large and very 
distinct, forming broad auriculate structures, provided with 
well-developed evaporative areas (fig. 1, b), Hemelytra 
complete, a little shorter than the abdomen ; curium longer 
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than scutellum, the veins strongly elevated, especially along 
apical margin of corium ; inner sector well defined, per- 
current, outer sector obscure ; costal margin at base strongly 
laminately expanded to form a lateral lobe. Membrane 
with distinct raised veins forming several basal cells and 
•with the apical half reticulate. Wings well developed. 
Middle and hind legs widely separated, trochanters more or 
less fused with the femora, which are moderately incrassate 
and unarmed ; tibi^ about as long as the femora ; tarsi two- 
jointed, very short, with well-developed claws provided with 
bristle-like arolia and large membranous pseudo-arolia 
(fig. 1, a). 

Abdomen wdth connexivum broadly dilated ; first and 
second (second and third abdominal sternites) spiracles 
ventral, third, fourth and fifth dorsal, sixth and seventh 
ventral but placed very close to the lateral margin. 
Genotype, Pseudaradua viridis, sp. n. 

In general appearance this genus is very similar to Aradus^ 
F., from. which, however, it maybe distinguished by the 
distinct metasternal openings to the odoriferous glands, by 
the presence of well-developed tarsal pseudo-arolia, and by 
tlie dorsal position of the spiracles of the fourth, fifth, and 
sixth ventrites. As far as we are aware, the only other 
genus of the Aradoidea possessing well-defined Pentatomid- 
like metasternal openings of the odoriferous glands is the 
genus Prosympiestus, Bergr., recorded from Australia and 
Tasmania, which Bergroth * placed in the Isoderminae, 

So far as is known, the spiracles in the Aradoidea are 
always either ventral or lateral. In the Aradinse the first 
six are ventral and the seventh lateral. In the Dysodiinse 
all seven spiracles are ventral except in the genus Aneurus, 
Curt., in which the position is variable. In A, liBvis, F. 

tuberculatuSy Mjob.), the first, fourth, fifth, sixth, and 
seventh are lateral and only the second and third ventral, 
while in A. avenius^ Duf. A Itevis, Mjob., nec F.), only 
the first, sixth, and seventh f spiracles are lateral, the rest 
being ventral. • 

In the Isoderminse all seven are ventral, but all except 
the fii^st, which is more or less obsolete, are placed very 
close to and touching the lateral margin. In Prosympiestus^ 
Beigr., however, which agrees with Pseudaradua in the 

• Ent, Tidskrift, xv. p. 117 (1894). 

t XJnfortonately, the seventh spiracles are not shown in Mjdherg’s 
figures of A, l<svis and A. tuherculatm given on pages 7 and 8, Arldv 
for Zooi. V. no. 11 (1909). 
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structure of the stink ’'-gland openings^ the spiracles are 
ail placed yentrally, Tvell away from the lateral margin. 

With regard to the presence of arolia, these structures 
are usually absent in the Aradoidea^ but as has been shown 
preyiously they are present in the Termitaphididse and in 
the D^sodiid genus Ctenoneurus^ Bergr. Pseiidaradus may 
be placed in the subfamily Aradiuse on the evidence of the 
structure of the head, prouotum, sen tell um, hem elytra, and 
trochanters. 

Pseudaradus mridis, sp. n. (Fig. 2, h,') 

? . — Pale yellowish green, particularly bright on the 
pronotal and corial lobes and on the connexivum, the head 
(except tylus), rostrum (except apex of second and third 
segments), aiitennee, pronotum (except the lateral lobes and 
the posterior disc), basal half of scutellum, veins of coriura, 
and the sternum suffused with brown \ eyes, apex of third 
and middle of fourth antennal segments, median pronotal 
tubercles, cicatricial arcs of pronotum, basal angles and 
apical half (except narrow green margins) of scutellum, 
apical marginal corial vein, meso- and raetasterna between 
and above the acetabula, the margins of the translucent 
membranous sensory spots of the abdomen, and a large 
arcuate spot at the lateral basal angle of each lobe of the 
sixth ventrite black. Genital lobes greenish white, the 
disc of the abdomen greenish yellow. 

Coxae pale brown, trochanters pale yellow ; femora brown 
with the basal third and a subapical annulation pale yellow ; 
tibiae pale yellow with subba&al, median, and apical annula- 
tioiis brown ; tarsi and claws brown. Membrane ash-grey, 
with the apical half and the veins infuscate. 

The whole insect covered with minute pale brown or 
whitish circular concave scales. 

Head as long as broad, slightly longer than the pronotum 
(27 : 25) ; tylus at the base strongly rounded and convex, 
sides parallel ; crest dentate ; impressions of vertex 
very shallow and obscure, divergent anteriorly ; preocular 
tubercles distinct, antenniferous spines moderately acute, 
rather short, divergent, without lateral teeth ; anteunse 
robust, about one and a quarter times the length of head, 
first segment extending to within one-third of the tylus 
from its apex, second distinctly shorter, third twice as long 
as first, apical half of fourth with the usual silvery white, 
longitudinal depressed, sensory hairs,* relative length of 

* Myers, ‘ Psyche,' xxxi. no. 6, p. 261 (1924), 
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segments 15, 12, 30, 25 (fig. 1> 6) ; rostrum extending to 
middle of prosternum, relative length of joints 10, 12, 25, 
15 ; pronotum more than two and one-third times as broad 
as long, lateral lobes moderately expanded. Scutellum 
longer than pronotum, onlv slightly longer than broad at 
base (68 : 63). Hemelytra extending to seventh ventrite, 
the corium to the middle of the fourth ; basal expansion of 
exocorium well developed, slightly reflexed ; vein sepa- 
rating mesoeorium and exocorium obscure, almost obsolete. 



a, Taettdaraius cinm^eus^ 8p. n., female ; 5, Pseudaradus mridis^ sp. n., 
female. 


Abdom^ moderately expanded laterally, distinctly narrower 
at its widest part than the length from "base of pronotum to 
apes of abdomen. Genital plates figured (fig. 1,/)^ 

Total length 5*1 mm. ; breadth of pronotum 1‘9 mm.; 
greatest breadth of abdomen mm. ^ 

1 9, New Zealand, Ngaio, 2. vii, 22 (71 Cockcroft), 
under hark of Rimu’" (Dacrydium cupressinum). Type 
in Briti&h Museum* 

Tim species is remarkable as being the only green Aradid 
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so far described. Unfortunately, nothing is known of its 
summer habits, as this specimen was taken at the beginning 
of July, the coldest time of year, and was undoubtedly 
wintering under bark. The green colour suggests that this 
species may live amongst the leaves of the Rimu tree 
{Dacry dium cupressinum). If this is so, the rarity of the 
insect would be explained, since this tree is a very tall one, 
and beating of the foliage would ordinarily be impracticable. 
The presence of well-developed membranous pseudarolia is 
also explained if the habitat is actually amongst leaves. 
The presence of these organs in Ctenuneurus hochstetiej'i, 
the only other Aradid in which they are known to occur, 
may be explained by the fact that this species lives under 
the bark of recently dead hardwood trees, especially Tawa 
(Beils chmiedia tawa)^ where the climbing surfaces are 
extremely smooth and shiny. The well-developed evapo- 
rative areas of the scent-orifices, similar to those in the 
Pentatomidae, may also be connected with a life in the open. 

Pseitdaradus cinereus^ sp. n. (Pig. 3, a,) 

§ . — Opaque pale brown, covered with whitish circular 
concave scales, giving the insect a greyish-brown appearance; 
lateral lobes of pronotum and basal lobes of exocorium with 
a faint trace of green; eyes, fourth segment of antennae, 
apex of third, apical segment of rostrum, apex of scutellum, 
apical margin of corium narrowly along the inner side of 
marginal vein, and the femoral and tibial annulations 
brownish black. Sternum and venter dark ferruginous 
brown, becoming a light chestnut-brown on the disc of the 
venter and down the middle of the sternum. First two 
antennal joints pale brown with some irregular dark mark- 
ings, third joint dark brown, becoming darker towards the 
apex, with a median pale annulation, fourth joint black, the 
apical half with the usual depressed longitudinal silvery 
sensory hairs (fig. 1, c), apices of second and third segments 
of rostrum pale. Legs similar to those of P. viridis, but 
with the brown markings darker and more distinct. Mem- 
brane ash-grey with the veins and the centres of the cells 
brown. 

Head slightly longer than broad, longer than pronotum 
(33 : 38) ; tylus at base rather compressed laterally, not 
strongly rounded and convex, sides parallel, crest dentate ; 
impressions of vertex broad, practically obsolete ; preocular 
tubercles distinct ; antenniferous spines moderately acute, 
short, divergent, without lateral teeth ; antennm moderately 
robust, nearly four times the length of the head, first 
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segment extending to -within one-qnartcr of tylns from its 
apexj second slightly shorter, third nearly three times the 
length of first, fourth one and a half times the length of 
first ; relative length of segments 20, 18, 52, 30 ; rostrum 
extending not quite to the middle of the prosternum, relative 
length of segments 11, 13, 23, 18. Pronotum more than 
two and a third times as broad as long, lateral lobes strongly 
expanded and more semicircular in outline than in P.virtdis, 
Scutellum longer than pronotum, longer than broad at base 
(77 : 64), distinctly longer tban in P. viridis. Hemelytra 
extending to seventh ventrite, the corium to the base of the 
fourth ; basal expansion of exocorium moderately developed, 
slightly reflexed. Abdomen strongly expanded laterally, as 
broad at its widest part as the length from base of pronotum 
to apex of abdomen. Genital plates figured (fig. 1, 

Total length 5*9 mm. ; breadth across pronotum 2*3 mm. ; 
greatest breadth of abdomen 3*5 mm. 

2$ $5 New. Zealand, Korokoro, 13. x. 1923 (T* Cock- 
croff), under bark.^^ Type in British Museum. 

This species is easily distinguished from P. viridis by its 
greater size, the longer third antennal joint with the pale 
annulation, the more rounded lateral pronotal lobes, longer 
scutellum, and much broader, more dilated abdomen. 

In the British !Museum there are two males belonging to 
this genus, labelled Aradus thoracicus^ A. M^bite, and taken 
in New Zealand under the bark of a tree sometime during 
the voyage of H.M.S, ‘ Erebus ’ and ‘ Terror’ (1839-1843). 
In his Cat. Heteroptera Brit. Mus. vii. p. 40, Walker 
recorded these specimens from New Zealand under the 

division Neurocfenus^ giving as a reference White, Zool. 
Voy. ^Erebus’ and ‘Terror.’ But, as pointed out by 
Buchanan White (Ent. Mo. Mag. xv. p. 76, 1878), A. thora^ 
cicKs has never been described, and did not appear in the 
List of New Zealand insects published by W^hite and Butler 
in the Zoology of the Voyage of H.M.S. ^ Erebus^ and 
‘Terror/ vol. ii. (1874). A. thoracicus (White), W^alker, is 
therefore a nomen nudum. It is possible, however, that these 
two males belong to Pseudaradus viridis^ from which they 
differ chiefly in the much longer third antennal segment. 
Males of this genus have also been collected at Korokoro, 
29. ix. 1923 (G. V. H,]y and Ohakune, 1. i. 1924 (T, Qockcrojt ) . 
These may belong to P. cinereus and P. viridis respectively, 
but without studying more material it is impossible definitely 
to associate them with the described females. Unlike the 
latter, the males do not show amongst themselves any great 
difference in the length of the third antennal segment. 
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L . — Two new Bittacidae (Mecoptem). 
By D. E. Kimmixs. 


Bittacus henryi^ sp. n. 

? . — Head light brown ; rostrum becoming pitchy towards 
the mouth ; vertex brown, pitchy between the ocelli. Be- 
tween the eyes a sliallow depression, fringed with pale hairs 
directed inw^ards. Antennae slender, dark brown, the basal 
joint paler, subcylindrical, the second globular, dark brown, 
Proikoraoe pitchy brown, meso- and metathorax reddish 
brown. brown, with fine yellow pubescence. Legs 

slender, brown ; femora at apex and tibiae at base and apex 
blackisli. 

Wings narrow, tips obtusely angled ; pale brownish in 
colour, margins darker and the venation dark brown. No 
apical cross-vein in the costal area. Subcostal cross-vein in 
the fore wing just before the fork of Rs^ and close to the 
termination of in the hind wing about midway between 
the fork and origin of Rs. Fork of Bs before the fork of IL 
Cubital cross-vein before the fork of i/. No anal cross- vein. 
1 A joins the hind margin considerably before the fork of i/, 
and a little beyond the origin of Rs. Pterostigma subrect- 
angular, connected with i ?2 by two cross-veins. A few 
bristles on the hind margin of wing near base. 

Fore wing 15 mm. ; hind wing 14 mm. 

Length of body 14 ram. 

1 $ , Vavunya, N.P., Ceylon, 17. xii. 23 {O. II. Henry). 

Type. British Museum (presented by the Colombo Museum). 

The specimen differs from B. insular is ^ Esb.-P., in the 
position of the subcostal cross-vein in both fore and hind 
wings, in the position of the fork of Rs in relation to that of 
ilf, and also to that of the cubital cross-vein. F rora B. indicus^ 
Walk., it differs in the position of the subcostal cross-vein 
and in its much shorter 1 A. 

ANOMALOBiOTACtJS, gen. nov* 

Male with vestigial wings ; female as yet unknown. The 
three thoracic segments subequat.^ The faa^l joint of the 
hind tarsus longer than the second and third together and 
longer than the fourth. 

This genus differs from ApterohittacuSj McLachlan, in 
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possessing rudimentary wings in the male and in the rela- 
tively greater length of the basal joint of the hind tarsus. 

Anomalobittacus graBiltpes^ sp. n. 

^ . — Head\i 2 i\Q, brown^ between the ocelli shining blackish. 
Antennce browii^ longer than the thorax, the two basal joints 
large. Thorax and abdomen brown. Anterior margin of 
prothorax with a number of black bristles. Wings present, 
but reduced to slender slightly curved filaments about tw^o- 
thirds of the length of the thorax. Abdomen covered with 
short yellowish pubescence. Legs the same colour as body, 
apices of tibise and the tarsi darker. 



Anomalobittafms gracUipeny c?, sp. n. Anal appendages. 


SupenoT appendages^ viewed laterally, slightly concave, 
witli the upper distal angle produced^ rounded, and bearing a 
number of short black spines ; lower distal angle rounded, 
inferior margin feebly concave to base. 

Inferior appendages with the upper and lower margins 
slightly convex, apex excavate. 

Length of body 14 mm, 

1 Cape Town, 18. xi. 15 {K. B, Barnard). 

Tgpe. British Museum, 
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LI. — N'otes on Myriapoda. — XXXI. Mora about lulus 
latistriatus, Curtis, By the Eev. S. GrAHAM Brade- 
Birks, M.Sc. (Manch.\ D.Sc. (Loud.), F,Z*S., Lecturer 
ill Zoology and Geology, South-Eastern Agricultural 
College (Uuiversity of London), Wye^ Kent. 

IiT the sixteenth and seventeenth papers of this series we 
referred to our examination of a number of dried specimens 
of millipedes and centipedes preserved in the collections of 
the British Museum (Natural History), London. One of the 
species considered in those papers was Cylindroiulus lati- 
striatus (Curtis, 1844). In external appearance Curtis’s 
specimens, which we regarded as his types, agreed with 
lulus hritannicus^ VerhoefF, 1891. lulus hriianmcm occurs 
in England in garden and greenhouse, inland. Under the 



Anterior and posterior gonopods in profile, X 100. S. G-. B.-B. del. 

circumstances we had little doubt that these were two specific 
names for the same animal. We advocated the restoration 
of Curtis’s name and the rejection of that of VerhoeflF. 

There remained an element of doubt, because we had not 
examined the gonopods of the male of any of Curtis’s 
specimens. Correspondence with continental workers who 
were not satisfied led me to seek permission to dissect one of 
the types, and through the kindness of Dr. W. T. Caiman, 
F.R.S., Keeper of Zoology, I was able to make the necessary 
examination in 1927. One of the males, which had been 
collected in 1844 at Nantwich, Cheshire — a eai*ded specimen 
which had long remained dry, — was relaxed by Mr. Browning, 
of the Museum staff, and I dissected this on 7th July, 1927, 
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and from It ^as able to make two slides of tlie limbs of the 
seventh body-segment, each slide being of the gonopods of 
one side. 

The figure accompanying this note is a drawing of one of 
my slides. It will be seen tliat these are not the gonopods 
of lulus hritannicus^ nor are they those of its relatives 
CyVmdroivlus frisius (V'erhoeff) or C, parisioTum (Brolemann 
& Verhoeff). It is evidently an entirely separate species. 

I sliall not add here the original description of tliis species, 
because we quoted it at length in our sixteenth paper. The 
specimen I dissected I called co-type A, and I now take it as 
lectotype of luhis lati&tnatus^ (lurtis, 

I tender my thanks to Dr. Caiman for permission to make 
the dissection, and to Miss Finnegan, Assistant Keeper, as 
well as to Mr. Browning, for help and facilities for doing 
the work. 
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LIT . — On the Occurrence of Cittotenia pectinata {Cestoda) 
in Burma, By K. N, Shari^ia (Judson College). 

A SINGLE specimen was found in tbe intestine of a rabbit. 
Length 65*, greatest breadth 5*5. Proglottides approxi- 
mately 85-90. Scolex 0*75 dia. Suckers 0*32 dia. Genital 
pore in anterior poiiion of proglottis margin. Genital ducts 
pass dorsa] to longitudinal excretory vessels. Cirrus-sac 
0*08 long, reaching excretory vessels. Testes 100-110, in 
a single row across segment postenor to female glands. 
Uterus tubular, with anterior and posterior diverticula. 


* All measurements in mm. 
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Eggs absent. According to the table given by Baer 
(1927,60) the species to which the present form most closely 
approximates is Ciitotcema 2)ectmata (Goeze, 1782) : the 
differences between C. ctenoides^ C, denticulata^ and C. pecti- 
nata appear but small, and may ultimately prove to be not 
of specific rank. 

Rabbits ax^e not indigenous to Burma, the only i^epresenta- 
tive of the Duplicidentata being Lepus peguensis^ Blyth, 1855, 
a form none too common. The rabbit containing the present 
specimens was bred and reared in the Pasteur Institute, 
Rangoon ; the parasite must have been introduced by the 
food. As hares are rare, and do not occur round Rangoon, 
the infection was probably introduced in the first place from 
Europe in imported rabbits, and now is definitely established 
with its own intermediate host, in the country. 

References, 

Baee, J, G-. (1927.) * Monographie des cestodes de la famine des 
Anoplocephahdae.^ Bull, Biol. France et Belgique, suppl. 


LIII, — A new Race of Bai^Ung Deer from AnnamA 
By C. Boden Kloss. 

In continuation of contributions in Ann. & Mag. (9) ix. 
pp. 87-99 (1922) and (9) xviii. p. 314 (^1926) another new 
form of mammal is described below. 

Muntiacits muntjak annamensis^ subsp. n. 

Paler and less rufous above than M. m, ciirvostylis (Gray) 
of Siam, the limbs the same yellow colour as the flanks 
instead of dark brown below antei’iorly ; muzzle also paler. 

This is the palest of all the barking deer known to me, 
and is a great contrast to the other high-level forms, which 
are dai’k ; — M. m. feee (Thos. & Doria) from the mountains 
near Mt. Muleyit^ Tenasserim, and M. m, montanm^ Rob, & 
Kloss, from Korinchi Peak, Sumatra. 

Types, — Adult male, no. 3558/CBK from Xtangbian Peak, 
South Annam, 5560-6500 ft., Apii 28th, 1918 ; adult 
female, no. 3460/CBK from Langbian Peak, 6000-7500 ft,, 
April 19th, 1918. Measuremeyits in the flesh , — Total length, 
(J 1140, $ 1240; tail, 175, $ 165; height at shoulder. 
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c? 570, ? 600 ; hind foot,c,u., $ 290, ? 292; ear, S 102, 
? 98 mm. 

Specimens examined . — Two females from Dalat, 4500 ft., 
one female from Arbre Broye, 5400 ft., and one immature 
female from Camly, 5000 ft., all on the Langbian massif. 
Also one adult and two immature females from Daban, 
650 ft., in the foot-hills of Langbian, in which the lower 
parts of the limbs are a little darker, one being brownish 
there. 

Compared with four examples of M. m. curvostylis from 
Siam, its nearest ally. 


BIBHOGEAPHIOAL NOTICE. 

The Plant-Lice or Aphididae of Great Britain. Vol. 11. By F. V. 

Theobajud. Headley Brothers, Invieta Press, Ashford, Kent. 
411 pp. 1927. Price 305, 

In 1926 we noticed the appearance of the first yolume of Mr. 
Theobald^s Monograph of the Plant-Lice of Great Britain, and now 
the second volume of this important work has been published. It 
deals with the Aphidina, Callipterina, Drepanosiphina, Phylla- 
pMdina, and Monaphidina. As in the previous volume, the whole 
of the species have com© under review, and much new synonymy 
has been established. Only one new genus has been erected and 
eight new species described, but this small number is largely due 
to the author’s practice of publishing preliminary descriptions of 
new species when they are discovered. The sub-tribes treated 
comprise some of the worst pests of British agriculture and horti- 
culture, and, though the author has elucidated many life-histories, 
much still remains to be done before our knowledge of even the 
most common species can be said to be complete. The tracing of 
those interesting phases of migration has always been difScult for 
the biological student on account of the brevity of descriptions and 
the non-correlation of closely-related species, but with the synoptic 
tables given herein and the recording of the known host-plants of 
each poljphagous species this should now he overcome, and the 
former complaint of our lack of a proper systematic understanding 
of the species can no longer be levelled against the specialist. It 
is evident that Mr. Theobald has performed a very important piece 
of “ basic research,” and the bringing together of a vast amount of 
information, both new and old, into a manageable compass puts 
emy student interested in the family deeply in his debt. 
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LIV . — New Curculiouidse/mn Tropical Africa (CoL), 

By Guy A. K. Marshall, C.M.G., D.Sc., F.ll.S. 

Subfamily Otioeeetncjsinje. 

Heterostylus neavei^ sp, u. (Fig* 1-) 

? . Integumeut black, ratber sliiniiig, almost bare above 
in the typical Mlanje specimens;, with only a few small narrow 
pale scales on the elytra, especially on the declivity ; the 
lower surface with thin grey scaling, a dense fringe of wldte 
scales on the hind margin of the metasternuin adjoining the 
hind coxae, and dense grey scaling on the coxae. In the 
specimens from Portuguese East Africa the scaling is some- 
times more dense above and below, especially in ? , in which 
sex intervals 1-3 of the elytra sometimes bear on the posterior 
half of the disk dense suberect pointed brownish scales. 

Head short (the distance of the eyes from the prothorax 
less than their own diameter), with fine and close, longi- 
tudinally confluent punctation, and without aity definite 
transverse impression behind the eyes ; the forehead gently 
convex transversely, with a very deep, elongate, median fovea, 
which encroaches for some distance on the base of the 
rostrum; the eyes subcircular, very prominent, obtusely 
subconical. Rostrum unusually stout, about as broad us long, 
subparaiiel-sided, with the genae not projecting, and without 
Ann, d) May. N. Hist. iSei. 10. Vol. i. 27 
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any transverse basal furrow in front of the eyes ; the dorsum 
almost flat, finely punctate and irregularly wrinkled longi- 
tudinally, with an abbreviated smooth median line (some- 
times subcariiiate), and on each side a variable short longi- 
tudinal impression ; the apical fringe of yellowish-white 
setse unusually long and dense, and the setse lanceolate; the 
mandibles with similar but shorter dense sete, and the 
mentum densely setose ; the scrobes usually bare, deep and 
narrow, only slightly widening outwardly, with the upper 
edge touching the lower margin of the eye. Antennce with 
the scape unusually short, not reaching the base of the eye ; 


Fig. 1. 



Seterosfylus neaveiy sp. n. 


the funicle with joint 1 a little shorter than 2, but some- 
times equal to it, atid joint 7 slightly longer than broad. 
Proihorax trapezoidal, widest at the base and gradually 
narrowed (with the sides straight) to two-thirds, thence 
narrowing a little more rapidly to the apex, the apical margin 
having a narrow fringe of pale scales ; the dorsum almost 
plane longitudinally, moderately convex transversely, but 
somewhat flattened in the middle of the basal half, closely 
set with unequal punctures, which are more or less trans- 
versely confluent in the middle and laterally at the apex, 
and with a smooth median line in the basal half which is 
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shallowly impressed before the base ; the setae sparse, scale- 
like, and recumbent. ScuteUum with dense overlapping 
scales, and closely punctate when bare. Elytra triangular, 
widest at the very prominent shoulders and rapidly narrov in g 
to the apex ; the striae broad and deep, set with deep punc- 
tures separated by about their own length, and each con- 
taining a conspicuous elongate pale scale ; the intervals 
subcostate, not much wider than the stride, the dorsal ones 
with dense tine punctures and transverse wudnkles, the 
lateral ones sparsely punctate, scarcely wrinkled, and more 
shiny. Legs with the femora punctate in wrinkles ; the 
hind tibise with a deep longitudinal sulcus on the upper 
half of the inner face and with a few coarse teeth on' the 
apical half of the lower edge. Sternum with two perpen- 
dicular processes immediately behind the front cox8e. 

Length 8'5-20‘0 mm., breadth 3*7“7*3 mm. 

Nyasalanb : Mt. Mlanje, 23c? 54 $ ? , i.-v. 1913, xii. 

1913 (^S, A, Neave), Portuguese E. Africa : Kuo Valley, 
2000 ft., S) ?5 9. iv. 1913; Kola R., near Mt. 
Chiperone, 1500-2000 ft., lie? 7 ? ? , 6. iv. 1913 
(Neave), 

The genus Heterostylus, Fst., 1890, is by no means a 
homogeneous one, and when more species are known it will 
probably be convenient to divide it up. The present species 
differs from all the other species known to me in its very 
broad rostrum, very short autennal scape, short second 
funicular joint, the prosternal processes, the dense oral set^e, 
and in the absence of the transverse impression between the 
forehead and vertex. It is also remarkable in having lost 
the characteristic transverse fuiTow between the eye and 
the rostrum, which is represented merely by a faint impres- 
sion ; but this condition is also to be found in the equally 
aberrant H, cuspidatus, Fst., 1894. 

The extraordinary range in size is not correlated with 
sex, both the largest and the smallest specimens examined 
having been females, 

Dicasticiis albonotatus^ sp. n. 

$ . Derm black, with dense brownish-grey scaling and 
with sparse whitish spots on the elytra ; the rostrum with 
blue-green or brown and blue-green scaling ; the forehead 
in the middle and the vertex with blue-green scaling ; the 
elytra with the whitish spots forming interrupted rows on 
the alternate intervals ; the anteniiee and the tarsi with 
pale blue or greenish scaling; the lower surface pale fawn, 
with a broad subdeimded median stripe on the venter. 
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Head with short suberect setse on each side of the fore- 
head ; the eyes prominent, semicircular. Rostrum nearly 
as broad as long, parallel-sided in the basal half, with the 
genae roundly dilated ; the median dorsal area flattened 
and with a low narrow bare median carina. Anienn(B with 
the scape gently curved, gradually clavate, densely squamose, 
and with numerous stiff suberect brown setm; the funicle 
only slightly narrowing to the apex, with all the joints 
longer than broad, their relative lengths in order ; (1, 2), 
3, 7, (4, 5), 6. Rrotlioracc transverse (4 : 3), parallel-sided 
or slightly widening from the base to beyond the middle 
and thence narrowing to the apex, but not constricted, and 
truncate at base and apex; the dorsum somewhat flattened 
in the middle, the sculpture hidden by scaling, through 
which ai’e visible rather numerous minute shining granules, 
each bearing a very short dark erect seta ; a broad median 
stripe and a small rounded area on each side behind the 
middle free from granules. Elytra ovate, widest not far 
from the base, obtusely acuminate behind, with a small low 
white-scaled callus before the apex which does extend 
inwards beyond stria 2 ; the rather large shallow irregular 
punctures showing through the scaling only as minute 
points j stria 1 bare of scaling from the base to the middle 
or to the top of the declivity, the septa between the punc- 
tures being raised into small rounded tubercles ; the rows 
of white spots all somewhat raised ; the intervals wdth 
numerous irregular short stiff erect setje. Legs piceous, 
the tibiae and base of the femora with fawn scaling, the rest 
of the femora dark, the two posterior pairs having a large 
whitish subapical patch. 

Length 12 mm., breadth 6 mm. 

Tanganyika Terr.; Turiani Mts., vi. 1922, 3 2 2 [ A , H 
Ritchie). ' 


Eicasiicus riicUiel, sp. n. (Pig. 2.) 

$ ? . Derm black, with dull green scaling ; the head and 
rostimm with mostly fawn-coloured scales above aud more 
green laterally ; the antennae pale green or blue ; the pro- 
thorax duU^ green, with fawn scales along the basal and 
apical margins, and on the pleurae a fawn stripe from the 
base to the middle ; the elytra dull green, with a small bare 
patch at the base of the suture and a large common trans- 
ve^e kidney-shaped bare patch about the middle, a macular 
pale buff or vphitiah stripe along the apical half of the 
lateral margin, and frequently witli rows of whitish dots on 



405 


new Curculionidse Tropical Africa, 

intervals 2, 4^ 6, 8 at the sides and apex only ; the lower 
surface fawn-coloured, more or less variegated with green 
scales, the venter with a broad subden uded median stripe. 

Head, rostrum, and prothorax as in I), albopunctatus, sp. n,, 
except that the rostrum is distinctly longer than broad and 
the impression on each side of the epistome is much shallower, 
and the apical margin of the pronotum is distinctly .innate. 
AnteuTKB with the funicle becoming much narrower from 
base to apex, otherwise as in D, albopunctatus, Elytra ovate, 
obtusely acuminate behind in $ , less acuminate in $ , with 
a small subapioal callus, which comes nearer to the apex 


Fig. 2, 



Dicasticvs ritchid, sp. n. 


than that in D. albopunctatus and reaches stria 1 ; the basal 
margin raised into a bare callus at the suture, behind it two 
or three low bare rounded tubercles on each side of the 
suture, and about the middle a coarsely punctate common 
bare irregular kidney-ahaped callus extending to atria 3 or 4; 
the irregular shallow punctures hidden by the scaling or 
showing through as small points, the intervals with irregular 
short erect dark setae. Legs with the base of the femora, 
the tibiae, and the tarsi clothed with pale green and brassy 
scales, the apical two-thirds of the femora dark and sub- 
denuded. 
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Length 5*1-6 mm., breadth 10*8-12 mm. 

Tanganyika Terr, i Handeni, xi, 1926, 1 (J , 3 ? ? {A, //, 
Ritchie), 

From its conveners D, riichiei can be readily distinj^nished 
by the lar^e bare patches on tlie disk of the elytra. D. 
pi( Retains is nearl}' related to D, gerat nicker i^ Fst., 1893, but 
ill the latter species the tubercles in stria 1 of the elytra 
are larger, more numerous, and almost contiguous, and 
extend on to interval 2 and atria 2 ; the subapical callus is 
almost obsolete; the granules on the pronotuin are trans- 
verse, etc. 


Sy states infranotatus^ sp. n. 

S ? . Integument black, moderately shining ; almost 
bare on the rostrum, head, and pronotum ; the elytra with 
very sparse minute narrow scales, which may be either 
white or pale green, and with a narrow stripe of larger 
scales on the extreme lateral margin on a line with ven- 
trites 2 and 3 ; the lower surface almost bare, but with the 
following conspicuous patches of dense white scales : before 
the front coxae, on the anterior lateral angle of the mesepi- 
sternum, on the triangular base of the metepisternum, and 
a large one on the posterior lateral angle of tlie meta- 
sternum, and until sparse scaling on all the coxae and behind 
the front coxx. 

Head coarsely and confluently punctate, with a narrow 
median furrow that does not extend behind the eyes, which 
are moderately convex and highest in the middle. Rostrum 
strongly dilated from base to apex and only a little longer 
than its apical width, with the sides almost straight; the 
dorsal area parallel-sided from the base to the ill-defined 
transverse costa behind the antennse, with a well-marked 
shining median carina and the lateral margins almost sub- 
costate, the interspaces shallowly impressed and with obso- 
lescent confluent punctures ; the apical area declivous, 
impressed, and obsoletely punctate ; a broad longitudinal 
costa from the scrobe to the eye, with a well-marked furrow 
above it. Antenna^ with the ^cape slender, gently curved, 
and gradually clavate, with sparse punctures containing very 
short recumbent setae; formula of funicic : 1, 2, 3, (5, 7), 
(4, 6). Prothorax nearly as long as broad, gently rounded 
at sides, widest at tlie middle, and truncate at the apex^ 
w^hich is a little narrower than the base ; the dorsum closely 
set throughout with large low suheontiguous shiny granules 
of varying shapes and sizes, each bearing a very short recum- 
bent seta near its anterior edge, the narrow interstices dull 



407 


new Curciilionicl^e/ro»i Tropical Africa^ 

and shagreen ed ; the granules on the pleurae similar hut 
much further apart, and replaced by shallow punctures 
towards the coxa?. Elytra ovate, widest about one-fourth 
from base, more rapidly naiTo\^ed behind in ^ than in 
slightly flattened dorsally (especially in and vertically 
declivous at the base; the posterior declivity sinuate (viewed 
laterally), vertical in > overhanging in ? ; the striae shallow, 
coritaiiimg shallow punctures separated by small rounded 
granules ; the intervals broader than the strise (but much 
narrower in $ than in $ ) and bearing larger flattened 
shiny granules separated by shagreened interstices, each 
granule bearing a minute I'ecumbent seta on its posterior 
edge, and the granules obsolete on the lateral intervals. 

with sparse pale setae; the hind femora of ^ with a 
row of granules along the lower edge; the tibiae (cj ?) 
spinosely denticulate on the apical half of the lower edge 
of the two anterior pairs, and the hind pair simply denticu- 
late nearly to the base and with rows of granules on the 
inner face ; the hind tibiae of J not curved or distorted, 
similar to those of ? and with similar setae. 

Length 7*2-12 0 mm., breadth 3"0-5*3 mm. 

Nyasaland : Mt, Mlanje, 2300-6500 ft., 49 c? 39 $ $ , 
xi.-xii. 1912, i.-iv. 1913, ix.-xii. 1913, i. 1914 (iS. A. 
Neave), 

Very closely allied to S. smeei, Mshl. (Bull. Ent. Res. 
xviii.p. 262, fig. 4, 1928), which occurs in the same locality, 
and differing from it principally in the sinuate declivity of the 
elytra, the absence of the patches of pale scales at the base 
of the elytra, and the presence of scales on the* lateral 
margin ; further, the metasternum and venter are sparsely 
clothed with erect pale setae, whereas those in svieei are 
much shorter and recumbent, and in smeei the prothorax is 
distinctly transverse (in the $ ) and the rostrum much less 
dilated at the apex. 


Subfamily Alcihinm* 

Alcides biangiilatus^ sp. n. 

cJ $ . Derm black, with the elytra red-brown ; the head 
and the sides of the prothorax set with plumose scales dusted 
with a cream-coloured powder, the latter with three or four 
indefinite subdenuded patches ; the elytra with two common, 
sharply augnlated, parallel, narrow bands formed of pale 
plumose scales, the anterior one with its angle on the 
scutellum and its ends reaching stria 8 o» a line with the 
hind coxse, the second with its angle on the middle of the 
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suture and its ends reaching stria 7 on a level with ven- 
trite 3 ; the lower surface densely clothed with broad 
plumose scales, which are naturally dusted with creamy or 
yellowish powder. 

Head with the forehead broadly depressed, more so in c? 
than in ? . Rostrum of $ about as long as the pronotum, 
almost straight, nearly parallel-sided, with the antennal 
insertion well in front o£ the middle, and with coarse, 
longitudinally confluent punctures throughout 5 that of $ 
a little longer and slightly more curved, with the antennal 
insertion at about the middle, and with the punctures much 
finer and only confluent at the sides of the basal half. 
Antennee with the scape as long as joints 1-6 of the funicle, 
of which 1 is as long as 2 + 3, 3 to 6 transverse and bead- 
like, and 7 as long as the two basal joints of the club. 
Prothorax suboonieal, shorter than its basal width, gently 
rounded at the sides, and with a broad shallow constriction 
near the apex, which is slightly arcuate and about half the 
width of the base, the postocular lobes very feeble ; the 
dorsum convex longitudinally, highest behind the middle, 
on the disk with small dense low granules that are often 
confluent, and at the sides with coarse confluent piinctation. 
Scutellum sul)quadrate or transverse, glabrous, not enclosed 
in front. Elytra subtriangular, with the shoulders very 
prominent, and rapidly narrowing from there to the apex, 
the sides being straight as far as the second pale band ; an 
oblique shallow impression behind the scutellum on each 
side and a distinct anteapical constriction ; the dorsal outline 
flat in the basal fourth and then sloping rapidly to the apex ; 
the strise shallow and containing large quadrate punctures ; 
the intervals narrower than the strig© and subcostate, with 
fine irregular punctures, those on interval 1 very dense and 
more or less confluent, but those on the other intervals 
becoming more sparse outwardly. Legs stout, rather densely 
clothed with pale plumose scales ; the femora with a small 
stout tooth, the anterior pairs with one or two additional 
minute teeth beyond it ; the front and middle tibiae with 
the dorsal edge straight except near the base, the lower 
edge with a stout triangular tooth a little behind the middle 
and a smaller one at the inner apical angle. Sternum with 
the space between the median coxae much broader than 
that between the front pair and bearing a stout erect 
tubercle. 

^ Length 6'6-8'4 mm., breadth 3‘6-4’8 mm* 

* fPomvQmmK AKatCA; Beira, 1900 (type) 

1904 (P. -A* Sheppard}, S. Rhodesia: Ghirinda, 
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1 ? , iii. 1907 (2). Odendaal), Tanganyika Tkriiitory : 
Morogoro, 1 cj , 5 $ ? , bred from galls on stems of \pi1c 1 
Malvacese, vii. 1922 [A, H. Ritchie), N. Nigeria : Azare^ 

1 S 3 1925 [Dr, LI. Lloyd). 

In its general form, strongly prominent shoulders, and 
very finely granulate pronotum, this species comes closest 
to A, hrevirostris., Boh., but may be distinguished from it by 
the chevron-shaped marking on the elytra with its anterior 
angle reaching the sciitellum, and by its much longer 
rostrum ; moreover, in brevirostris the middle tibise have no 
median tooth, and the hind tibiae have a subapical tooth, 
which is lacking in biangulatus. 

Subfamily CRYFTOBitsYNcmNJE, 

Ocladius ziczac^ sp. n. 

^ $ . Derm dull black ; the elytra thinly clothed wdth 
brown hair-scales, with a very indefinite broad paler basal 
band from stria 1 almost to the lateral margin, a deeply 
trisinuate transverse pale line behind the middle extending 
to stria 5 on each elytron, a common pale (o-shaped mark 
at the top of the declivity, and a pale dot at the apex of 
interval Z. 

Head with very coarse confluent punctation and a short 
median carina. Rostrum parallehsided in the basal third 
and then widening regularly to the apex, with a strong 
median carina extending from the base almost to the apex, 
on each side of it a lower narrower one extending from the 
forehead to the antenna, and a still smaller one below this 
reaching from the eye to the antenna ; the dilated apical 
area coarsely reticulate. AntenncB with the joints of the 
funicle in the order of length : 1, 2, 3, 4, 5, (6, 7), the last 
two being slightly transverse. Frothorax rounded at the 
sides, widest behind the middle, the surface vei^y deeply 
and coarsely x’eticuJate, the raised edges of the fovese not 
forming longitudinal ridges (except the fine sharp median 
carina), but here and there subtuberculate, especially at the 
sides ; a broad deep transverse furrow on each side near 
the apex ; the dorsum sparsely set with long erect dark 
bristles with a few pale ones among them, but sometimes all 
are abraded. Elytra broadly oval, widest at the middle, 
with rows of large fovese, which are separated in the rows 
by small rounded tubercles, and four basal fove^ in the 
first two rows more or less confluent transversely, and tbe 
four lateral rows more regular than the five dorsal ones, 
except in the basal fourth where they become very irregular 
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and rugose, the two outer rows with hardly any tubercles 
in the regular portion; the intervals much narrower than 
the fovete, rather irregular and rugosely granulate on the 
dorsum, quite smooth on the regular lateral area; interval 1 
with a fine carina bordering the suture from the base to the 
middle. Legs : the femora with three rows of punctures 
on the dorsal edge, the outer face with two deep sulci on 
the lower half and irregular rows of punctures above ; the 
tibiae broadly sulcate dorsally, the adjoining carinje strongly 
denticulate (the teeth sometimes worn down)^ the outer (or 
anterior) face bicarinate, the outer apical angle with a 
hiangulate process, and the macro of the bind pair with 
a basal lobe. 

Length 12-12*4 mm., breadth 5*l-5*4 mm. 

Tanganyika Terbixory: Morogoro, 5 ex,, iv.-v. 1922 
{A, H, Ritchie), 

Nearly allied to the largest species in the genus^ the 
South African 0. variahilis^ Fhs., 1871, which differs inter 
aka in the following characters : the rostrum is widest just 
beyond the antennae and narrows from there to the apex ; 
the fovese on the elytra are distinctly smaller and more 
numerous, and the tubercles between them are reduced to 
granules on the dorsum and occasionally obsolete; the sub- 
apical pale spot on each elytron is placed on a small eleva- 
tion ; and the size is appreciably larger. 

Camptorrhinns erectisquamis, sp. n. 

^ . Derm black ; the head grey-bt^own^ and pale grey 
scaling at the base of the rostrum ; the prothorax dorsally 
with a broadly lanceolate median grey stripe (widest behind 
the middle), and on each side of it a broad blackish stripe 
more or less suffused with brown, this suffusion passing 
transversely across the median stripe in front of the middle ; 
the pleura dark grey, becoming paler on the prosternum ; 
the scutellum grey ; the elytra dark grey, with a broad, 
anteriorly curved, transverse, blackish band about the middle 
extending laterally to interval 5, and beyond that becoming 
brown and indefinite; on the declivity a T-shaped sutural 
black marking, the longitudinal line not reaching the apex, 
and the cross-piece extending to interval 3 ; the front femora 
grey with indefinite brown markings at the base, middle, and 
apex, the middle pair grey with a broad mediap brown band, 
and the hind pair with the basal half brown and separated 
from the blackish apex by a narrow paler band ; the tibim 
mottled with grey and brown and with a dark submedian 
pa^ch^ 
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Head witli the scales on the vertex flat and dense, those 
on the forehead more or less raised and une\en, presenting 
a spongy appearance, the concealed punctures strong and 
close. Rostrum slender, slightly widening at the base and 
still less at the extreme apex, with coarse, longitudinally 
confluent punctures throughout except along the median 
line, which is (‘annate in the basal half only, witli a shallow 
punctate furrow on each side of it. Autenncp testaceous- 
lirowii ; the joints of the funicle in order of length : (1, 2), 
3, 4, (5, 6, 7) ; all the joints longer than broad and slightly 
widening from base to apex. Rrotfiorax longer than broad 
(5:4), parallel-sided from the base to the middle, then 
narrowing in a curve to the apex without any constriction, 
the basal margin feebly bisiuuate ; the dorsum distinctly 
convex longitudinally, highest at about one-third from the 
base, with a very shallow broad median depression in the 
basal half and no median caiuna ; the sculpture entirely 
hidden by the dense scales, w^hich are curiously distorted 
and wrinkled into fine ridges, and set with very stout peg- 
like erect setie, which are longer and denser on each side 
of the apex and short and scattered elsewhere ; the ^fleurje 
with quite flat overlapping scales, and the setae here very 
short, sparse, subrecumbent, and almost as broad as long. 
ScutelluTYi shortly ovate and strongly convex. Elytra of the 
usual elongate shape, with the apices divergent and the 
basal angles projecting slightly forwards ; the regular striae 
containing mimerons subquadrate punctures, there being 
24-25 in stria 1 from the base to the top of the declivity, 
and each containing an inconspicuous recumbent seta, the 
lateral striae more shallow and with the punctures more or 
less concealed by the scaling ; intervals 3 and 5 more raised 
than the others, having a small callus at the base and a row 
of very broad erect scale-like setae (occasionally irregularly 
duplicated) ; interval 1 with similar setae from the top of 
the declivity to the apex, this portion being obtusely elevated ; 
interval 7 with a complete row of much smaller setae, and 
those on interval 9 smaller still ; the scaling dense and 
irregularly wrinkled, but not nearly so wrinkled as on the 
pronotum ; the actual apices with a dense tuft of stout 
erect scale-like setie. heys : the femora witli a short stout 
tooth, of the same shape ou all the legs \ all the tibise with 
a series of broad erect lancet-shaped scales along the dorsal 
edge and moderately compressed but not sliarply carinate 
dorsally, the front pair only with the apical three-fourths 
and the two basal joints of the tarsi clotlied beneath with 
long dense hairs, and the hind pair shallowly sinuate dorsally 
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and bisinuate beneath. Sternu7n with the terminal portion 
of the prosternal furrow projecting backwards well beyond 
the hind margin of the prosteruum. 

Length 9 mm.^ breadth 3 mm. 

Tanganyika Territory : Shinyanga, 3 c? d", 2$ 6.x. 

1926 {A. H, Ritchie). 

The specimens were extracted from borings in the trunk 
of an Acacia. 


Camptoin'hinus gracilipes^ sp. u. 

(d . Like C. erectisquamisy but lacking the transverse black 
band and the sutural black marking on the elytra, and the 
markings on the legs similar but more indefinite. 

Very closely allied structurally to erectisquamis, but differ- 
ing inter alia in the following characters : — Prothorax with 
a dense fringe of upright pale setae behind the basal margin, 
this being short at the sides and much longer in the middle 
(the setse blackish in erectisquamis and equally short through- 
out). Elytra with the punctures rather larger and less 
definite, being more obscured by the densely overlapping 
and unwrinkled scales, there being only about 20 in stria 1 
from the base to the top of the declivity ; the erect squami- 
form setse distinctly narrower. Legs with the tibiae much 
more slender and only very slightly compressed, the hind 
pair deeply sinuate dorsally, the median pair shallowly so ; 
the first joint of the hind tarsi a little longer than the 
rest together (10 : 9), whereas in erectisquamis it is shorter 
(9:10). 

? • Differs from <? in having the rostrum rather more 
finely punctate, the front tibiae and tarsi without long hairs 
and the former shallowly bisinuate on the lower edge ; the 
first joint of the hind tarsi not longer than the rest together ; 
and the pygidium not visible on the ventral surface. 

Length 9'0-9'5 mm., breadth 2*7-3'0 mm, 

S. Rhodesia: Mpudzi R., Manica, 1 d", x.1905 (^G.A.K.M. 
— type) j Sebakwe, 1 ? . 

Canipioi'rhinus capucmuSy sp. n, 

<? $ . Derm black ; the head with dirty whitish scaling, 
with a rounded brown spot on the forehead and a variable 
brown band across the vertex ; the prothorax and the whole 
of the sternum dirty whitish, except for a small brown spot 
in the upper lateral angle of the mesepisterna and a large 
semicircular blackish patch on the basal half of the pro- 
notum, which is divided by a median stripe of pale scales j 
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the scutellum whitish ; the elytra with mottled blackish and 
brownish scaling, and with the loilowiiig whitish markings : 
a small elongate sutural spot behind the scutellum^ a small 
spot at the extreme base ot interval 7, some indefinite spots 
on the basal half of intervals 2 and 3^ a broad diffuse transverse 
macular band near the declivity, an irregular apical patch, 
and a narrow stripe on the extreme margin from the base 
to the hind coxcc; the anterior pairs of femora whitish, the 
front pair with a median band and two basal spots brown, 
the middle pair with only the basal spots, the hind pair 
with the basal fourth whitish, the next dark brown, the 
next pale brown, and the apex whitish ; the front tibiae 
brown with the basal third whitish, the posterior pairs 
whitish with a brown patch at the middle and at the apex ; 
the venter dark brown, turning to paler brown laterally, 
and with a median whitish stripe that occupies nearly the 
whole of ventrite I, narrows to a broad triangular patch on 2, 
and continues as a narrow stripe to the apex. 

Head with all the scales flat, but with a few short erect 
squarniform setae, especially near the eyes. Rostrum com- 
paratively short, that of S widening at the base and less 
so at the apex, closely and strongly punctate, the punctures 
being more or less confluent in the basal half but not 
anteriorly, with a smooth median line on the apical half, 
which becomes very narrow behind the middle and dis- 
appears at some distance from the base ; of ? , less dilated 
at the apex, smooth and shining, with sparse minute punc- 
tures, except at the base which is coarsely punctate and 
squamose as in the c? . Antenna red-brown; the joints of 
the funicle in order of length : 2, 1, 3, 4, (5, 6, 7) ; the last 
three joints moniliform, 7 broader than the others and 
about as broad as long. Frothorax only slightly longer than 
broad (9 : 8), parallel-sided or very slightly widening from 
the base to the middle, then narrowing to the apex in a 
sinuate curve ; the dorsum convex longitudinally, highest 
at one-third from the base, with strong close punctation, 
which is almost entirely hidden by the dense flat scaling, 
and a sharp carina occupying the middle third of the 
median line; a dense tuft of short stout erect pale squami- 
form setie on each side of the apex and another near the 
lateral nuirgin a little behind it, a group of a few similar 
but shorter black setae on each side of the Carina, and few 
scattered on the basal half. Scutellum ovate, very convex. 
Elytra subcyliiulrical, with the basal angles not produced 
and the apices not divergent ; the punctures larger than in 
the preceding species, there being only 17-18 in stria 1 from 



Dr. G. A. K. Marshall on 


4U 

the base to the top of the declivity; intervals 3 and 5 more 
raised than the others, irregularly granulate and with rows of 
inconspicuous suberect squamiform setae ; interval 1 obtusely 
raised on the declivity, not granulate, but with ai’ow of short 
squamiform setae ; intervals 7 and 9 hardly elevated, but with 
rows of sparse minute granules, especially in the basal half ; 
interval 2 with a rounded squamose callus at the base almost 
as large as the scutellum, and a much narrower one on 
interval 4; the scales large, flat, broadly overlapping, and 
covering the punctures also. Legs comparatively short, 
especially the front pair ; the tooth on the hind femora large 
and triangular, that on the anterior pairs much smaller and 
spiniform ; the tibiae strongly compressed, very sharply 
carinate dorsally, and sparsely set with very short stout 
erect setae, the front pair of $ without long hairs and quite 
similar to those of ? , the hind pair (both sexes) with the 
dorsal margin strongly convex at one-third from base and 
deeply sinuate in the basal half on the lower edge. Sternum 
with the terminal portion of the prosternal furrow only 
slightly projecting beyond the hind margin of the pro- 
sternum. 

Length 8*5~9‘0 mm., breadth 3*0 mm. 

S. Rhodesia: Salisbury, IcJ, xi, 1919, 1?, xii. 1920 
{L A. O^Neil), 


Subfamily ULOMAscmuE. 

Of this aberrant subfamily hitherto only a single species 
has been known, and, so far as I am aware, this species is 
represented only by the unique type-specimen, which was 
described by Pairmaire in 1848 from Buquet^s collection, 
and subsequently acquired by Pascoe, being now in the 
British Museum. 

Within the last few years no less than three additional 
new species have been discovered in Tropical Africa, one 
of which constitutes a very interesting new genus. 

Nothing is known of the habits of Ulomascus^ but, Judging 
by their coloration and coarsely facetted eyes, the adults are 
evidently nocturnal in their habits, and their appearance 
suggests that they may prove to be either myrmecophilous 
or termitophilous. 

JJlomascus puralleliis^ sp. n. (Pig. 3.) 

^ , Uniform testaceous-brown ; entirely without scaling 
above, and with very sparse setm that appear extremely 
minute even under a magnification of 35 ; the lower surface 
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with the sides of the sternum and the whole of the venter 
(except a median stripe on the basal ventrite) densely clothed 
with obliquely raised fringed scales, which in certain lights 
have a pale golden silky sheen. 

Head broad, strongly constricted behind the eyes so as to 
form a distinct neck ; the vertex flattened in the middle, 
set with coarse punctures only ; the forehead broadly and 
shallowly depressed, with a low ridge on each side adjoining 
the eye, without any basal fovea and set with large punc- 
tures, many of which are separated from each other by 
more than their own diameter ; the eyes strongly convex, 
rather coarsely facetted, and deepest far behind the middle. 
Rostrum (including the mandibles) a little longer than broad, 
narrowing in a curve from the base to the middle, then 
abruptly widening, the gense being strongly dilated so as 

Fig. 3. 



Ulomasons parallelus^ sp. n. 

to form a rounded right angle ; the dorsal area gradually 
narrowing from the base to the antennae, flattened and very 
shallowly impressed, continuous with the forehead and 
similarly punctate; the inter-antennal area not declivous, 
quite flat, and more feebly punctate than the disk ; the 
apical margin shallowly trisinuate ; the scrobes passing 
immediately beneath the I’ostrum, but not continued beyond 
the front margin of the eyes; the lower surface smooth, 
with dense minute shallow puuctation and slightly larger 
punctures containing minute recumbent setse, with a faint 
punctate median stria in the apical half, and in the basal 
half a large ovate depression rather thinly clothed with 
very small plumose scales and with, a low median carina. 
Antenna with the scape broad and strongly clavate, rapidly 
widening from one-fourth from the base, with sparse flne 
recumbent setse and with no fringe on the anterior face, 
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compressed dorso-ventrally ; the funicle with joint 7 appa- 
rently quite fused with the club so that only 6 joints are 
obviously perceptible, joint 1 nearly as long as 2 + 3 + 4, 
and 4-6 all slightly transverse; the club (+ joint 7) as 
long as the funicle. Prothoraos a little broader than long, 
widest at the base, which is gently bisinuate and fringed 
with plumose scales, and gradually narrowing to the apex, 
which is broadly and deeply sinuate, the anterior angles 
being broadly rounded and fringed with recumbent scales ; 
the dorso-lateral margins obtusely angulate in front and 
behind, but not carinate ; the dorsum quite flat on the disk, 
fairly closely set throughout with deep round punctures, 
the intervals between them finely aciculate and mostly a 
little narrower than the punctures, and with very minute 
sparse setse; just behind the apex a shallow transverse 
depression about as wide as the neck. Scutellum almost 
semicircular, shallowly depressed, impunctate. Elytra very 
elongate, more than 2^ times as long as their basal width, 
almost parallel-sided, not wider at the .shoulders than the base 
of the prothorax, jointly rounded at the apex, without any 
preapical constriction, separately rounded at the base, with 
the vertical basal declivity densely clothed with plumose 
scales and the basal angles rounded oS; the very shallow 
striae containing small punctures that are separated by about 
their own diameter, tbe four inner striae curving slightly 
outwards at the base ; the intervals broad, flat, and very 
finely aciculate, except around the shoulders where they 
bear small transverse carinae, and on the deflexed margins 
where they are strongly punctured, so that stria 9 is almost 
obliterated. Leyfs with the femora very bx’oad (the front 
pair the broadest), the dorsal edge being strongly convex 
and the lower edge laminately dilated, forming a large, 
sharply rectangular tooth, the carinate edge bearing a row 
of appressed plumose scales ; the tibiae almost straight and 
sti'ongly compressed. 

Length 12 mm., breadth 3 mm. 

Sierra LeoxNE : Njala, 1 cj , 19. xi. 1926 {E, Hargreaves). 

Llomasciis amtice^s^ sp. n. (Fig. 4.) 

$ . Colour uniform testaceous-browm, almost bare above. 

Head broad, strongly constricted behind the eyes so as to 
form a distinct neck ; the vertex convex, finely and shallowly 
punctate and with scattered larger punctures ; tlie anterior 
part broadly depressed (leaving a narrow ridge along the 
inner margin of each eye), set with longitudinally confluent 
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punctures, and with a median fovea on a line with the hind 
margin of the eyes, which are very convex and deepest 
behind the middle. Rostj'um suboblong, not dilated at the 
apex, slightly longer than broad, continuous with, and 
somewhat wider than, the forehead, and impressed and 
punctate in precisely the same manner ; the sides vertical in 
the basal half, the dorsal area narrowing in front so that 
the dilated lower edge of the scrobe is there visible from 
above ; the inter-antennal area gently declivous, shallowly 
impressed, and punctate like the disk; the apical margin 
truncate in the middle and rounded off at the sides ; the 
scrobes passing beneath the rostrum and continued on the 
lower surface of the head as far as the hind margin of 
the eyes; the lower surface smooth, with a median stria and 


Fig. 4. 



Uloniascm anaticepSj sp. n. 


fine sparse punctures, and in the basal half a laige ovate 
depression filled with dense silky golden hairs. Antenna 
with the scape long and slender, gradually clavate, extending 
beyond the hind margin of the eye, somewhat compressed 
dorso-ventrally, and thinly clothed with minute pale recum- 
bent setse, which are longer and denser along the anterior 
edge ; the funicle finely pubescent, joint 1 a little longer 
than 2, and 2 than 3, joints 3-7 subequal and slightly 
longer than broad. Protliorado transverse, suboctagonal, 
almost parallel-sided in the middle and narrowed in front 
and behind, not constricted near the apex, but with a 
distinct constriction at the base so that the basal angles 
project slightly ; the apical margin somewhat narrower than 
the base, raised and gently sinuate; the base shallowly 
bisinuate and narrowly marginate ; the dorso-lateral margins 
Ann. (& Mag. JSf. Hist. Ser. 10. Vol. i. 28 
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forming a sharp, slightly-upturned cariua, which extends 
from the apex nearly to the base; the dorsum gently 
convex transversely^ fairly closely set throiigliout with 
distinct punctures and thinly clothed with extremely minute 
hairs. Scatellmn transverse, broadly rounded behind and 
feebly punctate. Elytra oblong-ovate, almost parallel-sided, 
twice as long as their basal width, subtruncate at the base, 
jointly rounded at the apex, only slightly wider than the 
pro thorax at the shoulders, which are rounded subrect- 
angular ; the shallow striae with small punctures which are 
separated by about their own diameter, and each containing 
a minute seta; the intervals gently convex, feebly rngulose 
(transversely carinulate about the shoulders), and thinly 
clothed with extremely minute recumbent sete. Legs with 
the femora broad (the front pair being broader than the 
others), much compressed, deeply sinuate internally at the 
apex (the posterior angle of the sinuation forming a stout 
tooth), with small shallow distant punctures, and thinly 
clothed with short yellowish recumbent setse; the tibite 
straight and slightly compressed. Underside-, the venter 
and the sides of the meso- and metasternum fairly closely 
covered with yellowish plumose scales ; the median area of 
the mesosternum bare and shiny, that of the metasternum 
thinly clothed with short bifid setae. 

Length (with rostrum) 10*5-12 mm., breadth 3'6-4*2 mm. 

S. Nigeria: Ibadan, 2 ? $, 3. vii. 1922 and 17. ¥.1924 
(F. D, Golding). 

The genotype, V. caviventris^ Frm., is a much bulkier 
insect (15x5*5 mm.) than either of the two new species; 
the head and rostrum are not hollowed out but flat, the 
latter is strongly dilated from base to apex, its apical edge 
is emargiaate, there is no depressed patch of hairs on the 
lower surface, and the scrobes are not continued on to 
the head ; the prothorax is not constricted at the base, the 
basal and apical margin are not raised, the dorso-laterai 
margins are obtusely angled (not carinate), and the pleural 
area above the front coxae is quite vertical (not strongly 
iuflexed) ; interval 10 on the elytra is set with irregular 
coarse punctures ; the femora are still broader and more 
compressed, strongly punctate, and bear a fringe of long 
golden hairs along the dorsal and ventral edges, etc. 

Genus Cratopechus, nov. 

Head elongate, nearly twice as long as broad, the distance 
from the eyes to the thorax greater than the length of the 
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eyes, which are longitudinal and do not project beyond 
the general outline of the head ; the lower surface quite fiat 
along the middle line and wdth a well-marked median 
suture throughout. Rostrum porrect^ comparatively narrow 
and elongate, four times as long as its basal width in ^ 
(longer in ? ), flattened dorso-ventrally ; the scrobes lateral^ 
short, the distance from the hind margin to the eye about 
as long as the eye ; the mentum minute^ transverse, sessile 
within a deep emargination of the submentum ; the man- 
dibles subtriangular, sharply pointed, not overlapping, 
glabrous. Antenn (2 with the scape just reaching the hind 
margin of the eye ; the funicle 7-join ted, with the first joint 
elongate, the other gradually widening to the apex, the 7th 
fitting closely to the club, which is elongate-elliptical, 
slightly compressed, and without evident segmentation. 
Prothorax trapezoidal, quite flat, not marginate at the base. 
Scutellum comparatively large. Elytra much flattened, with 
nine striae ; the indexed lateral area entirely cut away 
behind the hind coxae for the reception of the hind femora, 
so that the apical part of the elytra is absolutely flat. Legs 
with the front coxae twice as large as the median pair, the 
hind pair extending to the ely tral margin ; all the femora 
very broad and very strongly compressed, and bearing a 
stout tooth, but the front pair much larger than the others ; 
the trochanters very large, separating the femora from the 
coxae and bearing a single seta; the tibiae short, about half 
as long as the femora, fitting into a shallow groove along 
the inner face of the femoral tooth ; the front tibiae alone 
strongly Bent at the base and with two blunt angular pro- 
jections at the apex ; the tarsi with joint 1 elongate and 
narrow, 2 very short and strongly transverse, 3 broadly 
and deeply bilobate, 4 rather flattened and widening from 
base to apex, and the claws simple and widely divaricate ; 
only joint 3 spongy beneath. Sternum flat ; the front coxse 
in the middle of the prosternum, the space between them 
about half the width of a coxa ; the mesosterimm wdth the 
iutercoxal process about as long as the basal portion, twice 
as broad as long, and with its hind margin broadly sinuate ; 
the metasternum very long, nearly as long as broad, the 
main median portion widening from base to apex, without 
coxal excavations, the episterna narrow, the episternal 
sutures distinct and complete, the epimera not evident. 

Genotype, Oratopeckus armidmarmn^ sp. n. 

This remarkable genus is obviously allied to Ulomascns, 
but the latter differs from it, inter alia^ iu its short aiul 
strongly constricted head, the verv broad spatulaie rostrum, 

23 * 
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and the elongate antennal scrohes ; the front coxae are much 
more widely separated, the space between them being equal 
to the width of a coxa, and the transverse suture that 
separates the prosternal process from the fused epimera lies 
midway between the coxae, whereas in Cratopechus it is in 
the normal position behind the coxae. 

Cratopechus arundinarum^ sp. n. (Figs. 5, 6.) 

J ? . Colour entirely pale testaceous-brown, the head, 
rostrum, pronotum, and the suture of the elytra sometimes 
rather darker. 

The whole body much flattened. Head very elongate 
behind the eyes, shallowly constricted near the base, bare, 


Fig. 5. Fig. 6. 



Cratopechus aritndmarum^ gen. et sp. n., d ^ 

Fig. 5. — Upperside. 

Fig. 6. — ^Underside. 


shining and impunctate above, but with a patch of short 
erect pale hairs at the sides behind the eyes; the forehead 
narrower than the base of the rostrum, as broad as the 
scutellum, and with a shallow median fovea ; the lower 
surface bare in $ , but in with a dense fringe of long 
golden hairs on each side of the middle line, which is con- 
tinued to the end of the rostrum. Rostrum (without man- 
dibles) as long as the pronotum ( c? ) or one-third longer ( ? ), 
gradually narrowed from the base to the insertion of the 
autennse (a little before the middle in slightly behind 
it in J ), and thence markedly dilated to the apex, which 
m rather deeply emarginate in the middle ; the dorsum 
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glabrous and impunctate in $ , in $ finely aciculate in the 
basal half, \yith a short longitudinal impression between the 
antennse and a few shallow punctures towards the apex. 
Antennm with the scape impunctate and bare (except for a 
few sparse hairs), slender and compressed m the basal half, 
and forming a parallel-sided club in the apical third ; joint 1 
of the fuuicle as long as the next three together, joints 2-7 
gradually becoming wider and successively diminishing in 
length. 'Protliorax subconical, widest near the base, rapidly 
narrowing to the apex, which is half the basal width, very 
slightly rounded at the sides ; the base and apex both trun- 
cate, and all the angles broadly rounded, the dorso-lateral 
margins obtusely angulate ; the dorsum quite flat, with a 
faint large lateral impression on each side at the middle, 
bare and shiny, with extremely minute punctures ; a few 
setae project outwardly from just below the dorso-lateral 
margin, especially near the basal angles. Elytra parallel- 
sided, wider at the shoulder than the prothorax, separately 
rounded at the apex, jointly truncate in the middle of the 
base as far as stria 5, the shoulders slightly and obtusely 
projecting forwards ; the shallow striae contain fine close 
punctures (the alignment of which is sometimes irregular), 
except the outermost one (stria 9) which is impunctate ; 
the intervals bare, with extremely minute punctures, except 
interval 9 which is broader, more strongly punctate in the 
middle and abbreviated behind; intervals 1, 3, 5, 7 slightly 
more convex than the others, and the apical margin fringed 
with short pale hairs. Legs : the two posterior femora 
broadly elliptical, with an excision internally at the apex, 
the inner angle of which forms a rectangular tooth, very 
finely punctate, each puncture bearing a short recumbent 
seta; the front femora much larger than the others, flat 
beneath and convex above, of more irregular shape, the 
inner edge much more convex than the outer one, the base 
broadly produced beyond the point of attachment to the 
trochanter, an acutely projecting tooth near the apex, 
proximally to which (in ^ onlyj the margin is denticulate 
and clothed with long dense recumbent golden hairs, else- 
where the surface bare aud impunctate ; the front tibite 
broadly flattened internally and (in cj only) obtusely denti- 
culate along the edges and clothed with golden hairs on the 
dorsal face ; the other tibiae simple, but the hind pairs (in 
(J only) densely clothed with long golden hairs that project 
as a long fringe on the dorsal face, there being similar hairs 
on the first joint of the tarsi. 

Length 18-18’8 mm., breadth 6'2-6*6 mm. 
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Kbnya Colony : Chari Falls, Thika, near Nairobi, 4 c? J , 
1 ? , i. 1921 (A. F. J. Gedye), 

Mr. Gedye informs me that this very interesting insect 
was found on reeds, and as the remarkable development of 
tlie front femora occurs in both sexes, it seems possible that 
these limbs may be used to enable the insects to force their 
way between the leaf-slieath and the stalk of the reed. 

Subfamily B abiding, 

Baris conicolUs, sp. n. (Fig. 7.) 

(J ? . Derm dull blue-black, without scaling. 

Head alutaceous, with a few scattered punctures, separated 
from the rostrum by a deep impression. Rostrum com- 
paratively long and slender in ? , longer than the pronotum 
(10 r 7), gently and regularly curved, but little compressed 
dorso-veutrally at the apex, with the antennae inserted at 


Fig. 7. 



Bark conkolVis^ sp. n. 
a, side view of head and pro thorax, 

two-fifths from the base, the basal part rugose and with 
dense coarse shallow punctures^ the remainder smootli and 
with fine scattered punctures, and the mandibles tridentate; 
rostrum of c? much shorter and thicker, about as long as 
the pronotum, more flattened at the apex, coarsely punclate 
throughout, and with the autennm inserted at tlie middle. 
Antennm with joint 1 of the funicle as long as 3-4 together, 
2 as long as broad, the i*est transverse and gradually 
widening outwardly. Frothoraao about as long as its basal 
width, subconical, widest at the base, regularly naxTowing to 
the apex, with the sides almost straight and the suhapical 
constriction very shallow ; the apex truncate, the base with 
the margin slightly raised in the middle and with the median 
angle rounded ; the dorsum slightly convex longitudinally, 
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highest in the middle, with a shallow transverse impression 
in the middle of the base, the whole surface regularly set 
with strong close punctures, sometimes leaving a very short 
smooth median line ; a minute recumbent seta in each 
puncture* Scnielfum small, round, vrith a median impression. 
Elf/tra much broader than the prothorax, with the shoulders 
more prominent than usual, feebly sinuate at the sides 
before the middle, widest behind the middle, jointly rounded 
at the apex ; the strise deep, with shallow catenulate punc- 
tures, stria 9 not so much deepened at the apex as usual ; 
the intervals much broader than the striae, flat, and each 
with a single row of disiinct rounded punctures. Pygidium 
oblique, nearly twice as broad as long, with coarse punctures, 
each containing a short stout recumbent seta. 

Length 2*8-3‘0 mm., breadth l*2-r3 mnn 

Uganda: Kampala, 16 d" c?, ^0 $ ? , id- 1923 {H. Bar- 
greaves). 

The conical prothorax and the prominent elytral shoulders 
give this species a very distinctive appearance. 

Subfamily Calandeinje, 

Temnoschoita bisignata^ sp, n. 

cj $ . Black, moderately shining ; the elytra each with 
a large reddish-brown basal patch between striae 1 and 9, 
extending from the base to nearly one-third on intervals 
2-6 and rapidly shortening on 7-9; the legs red-brown, 
with the apices of the femora and tibiae blackish ; the 
pygidium more or less red-brown. 

Rosti'um of $ elongate, slender and strongly curved, 
impunctate on the more slender part except near its base, 
the thickened basal portion markedly dilated above the 
antennae, coarsely punctate at the sides, with two admedian 
dorsal rows of punctures and a basal fovea, but without any 
median stria; that of c? slightly thicker and less curved, 
and with the slender part finely punctate. Prothorax 
longer than broad, parallel-sided from the base to the 
middle and then gradually narrowed to the apex, with a 
deep subapical constriction which is continued shallowly 
across the disk ; the dorsum flat, with fine sparse punctures 
throughout, except for a smooth median line, and with a 
small fovea near each basal angle, the punctures becoming 
larger and denser at the sides. Elytra flat, with the striae 
distinctly narrower than the intervals (especially in $ ), the 
punctures wider than the striae, so that the edges of tlie 
intervals are creuulated ; the intervals each with a row of 
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very minnte dense punctures. Abdomen the pygidium 
longer than its basal width, broadly rounded at the apex, 
sloping regularly to the apex in ? , more convex in , and 
slightly retuse at the extreme apex ; the anal ventrite more 
pointed in ? and without any median impression, in with 
a comparatively shallow oval longitudinal impression on the 
apical three-fourths. 

Length 8*4-10*5 mm., breadth 3*0-3*6 mm. 

Uganda: Mabira Forest, 1 c?, 2 $ ? , 27. ix. 1913 (C. C. 
Gowdey — type); Entebbe, 3 $ $, 10. iii. 1909, 10. x. 1910 
{Gowdey) ; Kampala, 3 c? (J, 3 ? $ , viii. 1915 (Gowdey). 
Belgian Congo: Kongolo, 1 $ , 31. i. 1911 (Dr. J. Beguaert), 

Very similar superficially to T, erudHa., Duviv,, 1893, but 
in that species the pygidium is compressed and strongly 
gibbous in both sexes, the perpendicular posterior declivity 
being as long as the coarsely punctate part of the horizontal 
portion ; on the anal ventrite of the ^ the impression is 
much broader and deeper, and in the ? there is a very 
deep transverse impression at the apex, the apical margin 
being sinuate laterally in both sexes; moreover, the elytral 
strise are broader, and the punctation is generally stronger 
throughout. 

The following species should also be transferred to the 
genus Te^nnoschoita : SphenopJiorus terebrans^ Oliv., 1807, 
S. nigroplagiatus^ Qued., 1888, S. cmciataSy Qued., 1888, 
and S. hanetiiy Qued., 1888, the last-named being synony- 
mous with T. terebrans^ Oliv. 

Temnoschoita quadripustulata^ F., 1875. 

T, guadrimaculata^ Gylh, 1837, and T, qmdi'ivulnerata, 
Thoms., 1858, are synonyms of this species, of which the 
type is in the British Museum. Fabricius^s name for this 
species has been overlooked, partly because Gyllenhal 
failed to recognize it and partly because it has been 
erroneously regarded as a homonym. Fabricius originally 
described it as a Curcxdio^ and in the Systema Eleuth. 
transfeiTcd it to Lixus; in this latter work he also described 
a Calandra quadHpustulata, wliich is a Barid allied to 
Madams, 

Unfortunately, Casey has caused much confusion in the 
genera allied to Madams by treating M, biplagiatus^ Boh., 
as the genotype, whereas this was fixed by Schonnherr 
(1826) as M, corvinus.^ P. This latter species Casey has 
■^ansferred to Eudamai^m, Casey, 1932, so that this genus 
must fall as a synonym of Madams, Schonh, 
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Gypsopiiokus, gen. nov. 

The species upon which this genus is based resembles a 
small, very narrow Cercidocerus alhicollis^ Oliv.^ and apart 
from its narrow shape it only differs from Gercidocerns in 
having the antennal club sraall^ almost symmetrical, and 
similar in the two sexes ; the prothorax is not flattened on 
the disk and has no transverse impressed line along the base ; 
the tibife have two impressed rows of punctures on the outer 
face instead of one; and the pygidium is more elongate, 
being much longer than broad. The elytra have an abbre- 
viated tenth stria, and the posterior margin of the first 
ventrite is straight ; but in these two characters the only 
known African species of Cercidocerus differs from the 
typical Oriental species in having no tenth stria and the 
margin of ventrite 1 straight, whereas the Oriental species 
have a tenth stria and the margin of ventrite 1 sinuate. 
The wings fully developed. 

Genotype, Gysophorus albidiventrh^ sp. n. 

Gypsophorus albidiventris^ sp, n. (Fig. 8.) 

iS $ . ‘Derm dull black or piceous ; the pronotum, the 
whole of the lower surface, the pygidium, interval 1 of the 
elytra, and a median stripe on the base of the rostrum, 
covered with a chalky, whitish or yellowish-white, hard 
indumentum, which is abraded on the disk of the pronotum 
so that only the punctures are filled with it ; the elytra 
with a small whitish patch at the base of the shoulder, and 
each with a large subquadrate red-brown patch in the middle 
between strife 2 and 8, which is often reduced and some- 
times absent, or the elytra may be red-brown with the 
margins black ; the legs black or red-brown, with more or 
less whitish indumentum, especially on the upper side of 
the femora. 

Head shining, with rather scattered small punctures ; the 
eyes separated above and quite contiguous beneath ; the 
forehead with a large median fovea. Rostrum of $ slightly 
shorter than the pronotum, rather stout, moderately and 
regularly curved, parallel-sided iii the thickened basal part 
and rapidly narrowing beyond the antennae, laterally com- 
pressed, coarsely punctate except near the apex, and with a 
low median carina ; that of $ a little longer, and the thinner 
anterior part impunctate, except in the middle near its base. 
Antennce with the scape as long as the funicle ; joint 1 of 
the funicle longer than 2, which is as long as broad, 3 to 6 
strongly transverse ; the club compressed, broadly ovate, 
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tlie pubescent part about one- third of the length. Prothorax 
longer than broad (4 : 3), widest at the base and very 
gradually narrowing to the tubular constriction at the apex, 
the sides very faintly sinuate behind the middle, the base 
rounded or feebly bisinuate ; the dorsum closely and very 
evenly set with ocellated punctures, without any median 
line or carina, the punctures on the pleurae similar but closer. 
Scutellum elongate, impunctate, normally white. Elytra 
narrow, elongate, only slightly projecting at the sloping 
shoulders, thence subparallel-sided to beyond the middle 


Fig. 8. 



Gypsophoy'us albidivenfrisj gen. et sp. n. 
c, side view of head and prothorax ; side view of pygitlium. 

and gradually narrowing behind, jointly sinuate at the base, 
without any subapical constriction, and with the apices 
separately rounded ; the stride deep but narrow, not quite 
reaching the slightly elevated base, the punctures wider than 
the striae and separated by more than their own diameter ; 
the intervals feebly convex and slightly uneven in parts, each 
with a row of minute punctures (often difficult to see), and 
interval 9 subcarinate. Legs rather slender, the femora set 
with large close punctures, each containing a very short 
seta, and with a fringe of setse along the lower edge, which 
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are much longer and denser in ^ , the hind pair shortly 
exceeding the elytra ; the tibiae with strong irregular 
punctures dorsally and two impressed rows of punctures on 
both the inner and the outer face. Pygidium of sloping 
steeply, strongly convex transversely and gently convex longi- 
tudinally, strongly and rugosely punctate, broadly rounded 
at the apex and there with a dense fringe of stout setse, and 
with a median carina that is very high at the apex and 
gradually disappears before reaching the base ; that of ? 
narrower and straight longitudinally, the apical fringe being 
shorter and less dense. 

Length 7‘5-8'4 mm., breadth 2*4-2* 7 mm. 

Uganda; Entebbe, ' 9 c? c? j xi.-xii. 1912, iv.-v. 

1914 (U. a. Gowdey) ; Daro Eorest, 4000-4500 ft., Toro, 
2cJc?5 3? $, X. 1911 { S . A, Neave — type); Budongo 
Forest, 3400 ft., Unyoro, 1 $ , xii. 1911 {Neave). 


LV. — A new Trilobite^ Acidaspis (Pseudomonaspis) maguo- 
spina, from the Conuton Limestone, By C. J. Stubble- 
field, Ph.D., A.R.C.Sc., P.G.S. 

[Plate XIV.] 

Introduction. 

Material comprising this species occurs as casts and 
moulds in a blue-grey flaggy limestone, which has been 
slightly cleaved ; it was collected in August 1927 by 
Dr. G. H, Mitchell and the writer from the Applethwaite 
Beds of the Coniston Limestone Series exposed as a crag on 
Applethwaite Common, 1^^^ miles N.E. of Troutbeck Church 
and I mile east of Long Green Head Farm, Westmorland, 
The fauna found in immediate association with the 
Acidaspis includes Calymene planimarginata., Reed 
(common), TiHnucleus {Tretaspis') seticornis.^ Hisinger (rare), 
Tentaculites anglicus^ Salter (common), Fleet ambonites 
transversalis (Dalm.), corals, and polyzoa. 

The Acidaspis is of interest mainly because of the unique 
character of its neck-spine and is probably that recorded by 
Marr in 1892 * as ^‘Acidaspis., n. sp.,^^ from the “ Sleddale 
Group of Pusgiil and Applethwaite/^ 

It has already been stated by Bernard t that the presence 

* Geol. Mag. 1892, p. 108. 

t H. M. Bernard, 1892, ^ The Apodidaa ’ (Natoe Series), Macmillan, 
p. 214, fig. 48. 
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of backwardly projecting spines on the posterior margins of 
the Acidaspis cephalon suggests the possible tendency for the 
production of a dorsal thoracic-cover in trilobites^ similar to 
the carapace-cover developed in the Crustacea. The finding 
of the primitive Middle Cambrian crustacean Marella splen- 
dens, Walcottj revived speculation concerning the ancestry of 
the crustacean carapace ; Marella shows two pairs of long 
backwardly directed cephalic spines, which are considered to 
throw light on the problem and were further compared by 
Dr. A. H. Clark respectively with the genal and occipital 
spines of Acidaspis (some species of which have a pair of 
occipital spines). 

The Crustacean Carapace — h e., the superficial dorsal 
skeletal covering of the animal — has long been thought to 
have originated as a fold of the integument from the 
posterior margin of the cephalic region f ; that such a 
covering in embryo appeared to be evolving independently in 
the genus Acidaspis is confirmed by the length and breadth 
of the neck-spine ot A, magnospina. By analogy with other 
species, of which both cephalon and thorax are found 
attached together, the neck-spine of this species must have 
extended almost to cover the whole of the dorsal surface of 
the thoracic axis. 

It is concluded that the conditions under which A,magno- 
spina lived were probably physiologically somewhat similar 
to those occurring when the crustacean carapace was first 
evolved. 

A further feature in this species worthy of remark is the 
ventral and backward inclination of the neck-spine, in 
consequence of which the thorax could never form a plane 
continuous with that of the cephalon, and forward motion of 
the animal would therefore probably be of a specialised type. 

We have five cephala of A. magnosjnna in various states 
of preservation and numerous spine-fragments: there is also 
an isolated pygidium and part of a thoracic segment which 
may probably belong to this species. 

The holotype is a cephalon which exists as an internal 
cast (PI. XIV. fig. 2) and as an external mould (PL XIV. 
fig. 1). The dorsal cephalic exoskeleton has suffered 
solution laterally and posteriorly, so that, whilst the greater 
part of the cephalon leaves an internal cast, the free checks 
and most of the occipital spine are preserved, not as internal 

^ In C. B. V^alcott, 1912, ^Cambnan Geology and Palssontology,^ 
Smithson. Miscell. Coll, vol Ivii. No. 6 Publn. 2051, p. 162, footnote. 

t W. T. Caiman, in Bay Lankester’s * Treatise on Zoology/ vt vii. 
3rd Fascicule, p. 6 (1909). ^ 
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casts^ but as “ internal moulds — that is, as moulds of the 
veutral surface of the dorsal shell. As seen from the 
external mould,, the occipital spine is separated from the rest 
of the cephalon by what is here called the occipital 
f urrow.^^ This furrow is also found in counterpart on the 
internal cast, but another transverse furrow occurs behind this 
(PL XIV. fig. 2)y developed, however, as an internal mould. 
Tor the purposes of this description the region between 
the two transverse furrows will be termed the ‘‘ apparent 
occipital ring and the more posterior furrow the “ post- 
occipital line.'^^ This last furrow, or line, represents a 
transverse ventral thickening of the shell composing the 
hinder margin of the spinose apparent occipital ring,'’^ and 
is really a ventrally-directed ridge. 

Description. 

Cephalon broad, of crescentic outline, with three pro- 
longed spines, two of which are genal and one occipital ; 
surrounded laterally by a flattened border which narrows 
anteriorly and is marked off by a shallow furrow. 

Tre-glabellar field absent ; Fre-glahellar furrow narrow but deep and 
probably coincident with front-furrow. 

Glabella * very prominent ; broadly sub-cordate in outline, widest 
posteriorly ; len^h about five-sevenths breadth ; rises rapidly from pre- 
glabellar furrow (which it slightly overhangs) to attain a maximum 
elevation just behind the antero-lateral lobes, the gradient, however, 
falls at first gradually and later very rapidly to the occipital furrow. 

Central Lobe in shape practically semi-cyllndrical, expanding in 
front and also a little poateiiorly, where it occupies more than 
one-third the glabellar width. 

Two pahs of lateral lobes, only slightly depressed below central 
lobe, from which they are completely separated by deep longitu- 
dinal furrows. 

, Antero-lateral lobes strongly convex ; of ovate outline, with long 
axes directed obliquely outwards. 

Postero’ lateral lobes also strongly convex on all sides; larger 
than anterior pair; of uniform outline, indented on the inner 
sides and each with long axis parallel to the axial line ; extend 
beyond level of posterior end of central lobe. 

Occipital furroiv strong, arcbed forwards, deeply sunken immediately 
behind postero-lateral glabellar lobes. 

Apparent Occipital ring long medianly, one half the length of pre- 
ceding part of cephalon ; thickens posteriorly into a strong ti'ansverse 
ventral ridge, which leaves a deep transverse furrow on the internal 
mould; produced backwards into a stout spine, wbich tapers gently 
back. 

Occipital spine in length at least three times that of glabella; 
initially lying in the same general plane as glabella, then deflected 


Not including the apparent occipital ring. 
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Tentrally. The dorsal shell (PI. XIV. fig. 1) is convex from side to side, 
andj from the occipital furrow backwards, is evenly vStuddod with 
tubercles of three main sizes. The lower or ventral -shell {PI. XiV. 
hg. 2) behind the post-occipital line’' is flat or slightly concave from 
side to side, and laterally shows a row of large tubercles, which may 
possibly develop into small ventrally directed -spines,* adjoining the 
“post-occipital line” is a slightly dorsal ly-rnised triangular urea, the 
apex of which is prolonged piosteriorly as a narrow and long median 
dorsal ly-raised ildge. 

A.t'a/ furrows diverging posteriorly to become almost parallel at tbe 
postero-lateral lobes, where they deepen in their dchcent to meet the 
occipital furrow. 

Fixed cheeks very narrow, arching slightly outwards to narrow again 
at the anterior end of the wide and elevated palpebral lobe ; narrow again 
behind this lobe, then there is a great latei*al increase in breadth. 

Cheek-roll longitudinally very convex, rising to a maximum 
elevation just before tbe level of the posterior end of the palpebral 
lobe, followed by a rapid fall in gradient to the pleur-occipital 
furrow, which it overhangs ; maximum breadth below and 
behind the palpebral lobe ; describes a curve parallel to that of 
axal furrow. 

The JXQXTOW ocular ridge^ originating in the expanded anterior end 
of the glabella, runs backwards parallel to the cheek^roll, from 
which it is separated by a slight furrow. 

Whilst the pleur-occipital furrow forms an angle of approxi- 
mately 90® with the axial line, the posterior boundary of the 
fixed cheek forms barely 00°. 

The breadth of the cranidinin posteiiorly is about twice its length 
(measured to the post-occipital line). 

Facial Suture. Anterior branch, crossing the front nuirgin just 
outside the glabella, runs obliquel*^ backwards and outwauls, and 
becomes sub-parallel to the glabellar axis shortly before reaching the 
eye. Posterior branch runs out and back at an angle of 80° to glabellar 
axis for two-thirds of its course, then it decreases this angle to meet the 
posterior margin near the base of the genal spine. 

Free, cheeks sub-triangular in outline, widest at the level of the eyes ; 
arched outwards and each fringed with about twelve horizontal -spines, 
which are strongest towards the base of the genal spine ; gradient 
descends abruptly from the eye to lateml border-furrow ; inside this 
border-furrow the shell is much thickened and strongly raised. 

Lateral border almost horizontal and fairly naiTow, esp(‘cially 
anteriorly. Lateral horderfiirrow shallow. 

Oetial Spines circular in section; stout ; directed outwards at an aiiylo 
of 30° to 50° to the glabellar axis, hut the angle rapidly d(‘crea‘‘e.s to 
zero. In length they exceed that of the -spineless cepludon ; tlie Muitral 
shell is hut slightly tuherculated, though laterally a sliort row of 
tubercles continues the line of the cheek fringing- opines. 

A’yca small, but protuberant ; placed at level of occipital fiuTow ; in 
outline ovoid; directed obliquely forwards. 

Tbe cephalon is ornamentated on the dorsal surface with 
rather large tubercles of different sizes, except in the furrows, 
which are smooth. 

A damaged thoracic pleura of the left side (PL XIV. 
fig. 6) has been found which probably belongs to this species. 
It has its front and back edges straight, parallel-sided, and 
horizontally extended with the outer portions bent obliquely 
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backwards. A slight anterior marginal ridge is bounded 
posteriorly by a broad and strong furrow^ the hinder marginis 
of which form the front walls of a straight and somewhat 
broad sub-central ridge, with a more narrow depressed 
posterior band. The anterior ridge is produced into a fairly 
stout spine, which is obliquely bent down and back (in 
PI. XIV. hg. G perspective fails to allow the strength of this 
spine to be appreciated), the sub-central ridge (which is 
very thick and leaves a furrow visible on the internal mould) 
broadens at its outer extremity, rising into a prominent 
knob, and beyond this bends back at about 120'^ into a long 
and strong tapering spine. 

The figured pygidium (PI. XIV. fig. 5) is preserved as a 
slightly damaged external mould ; it may also belong to this 
species, and a short description is given. 

Semi-ovoid in outline ; breadth about twice the length 
(excluding spines) ; provided with at least five pairs of 
marginal spines. 

Aais convex, particularly anteriorly ; tapers posteriorly 
to end in a broad curve in front of margin ; composed of at 
least three rings, probably four. 

Lateral portions fairly flat as far as yet observed ; with a 
lateral and posterior bounding-ridge, which is produced 
marginally into spines, apparently directed downwards and 
outwards. The ante-penultimate axial ring is continued 
laterally as a pair of strong pleural ridges, which prolong 
themselves into spines, stronger and stontcr than any of 
the other pygidial marginal spines visible in the specimen. 
It is questionable whether this ante-penultimate segment 
should be considered as the first or second pygidial segment ; 
two pairs of shorter marginal spines certainly lie before and 
behind the long spines. Of these the most anterior pair are 
inclined at 50° to the pygidial axial line and the succeeding 
pairs show progressively smaller angles, the fifth pair being 
subparalleL 

Kemauks. 

The species is at once distinguished from all other 
Acidaspidae by the great length and strength of the single 
occipital spine. It is, however, most clearly related to the 
group containing A, brightli, March., A, grayi, Barr., and 
presumably also A, asteroides, Reed, despite Reed^s opinion* 
that this last species belongs to the subgeiius Leonaspis. 
R. ^ E. Richterf defined the subgeuus Fseudomonaspis with 

* Geol. Mag. 1925, p. 428. 

f Ueber die Einteilung der Familie Acidaspidee,” Oeutralbl. f. Min. 
etc. 1017, pp 464-408. 
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A, brightii as the type-species and A. gray i and A. quinque- 
spinosa^ Salter-Lake, as geno-paratypes, but Reed rightly 
excluded the latter species. Fseadomonaspis was described 
by the Richters as an aberrant subgeiius with a single spine 
emanating from the swollen occipital ring (characteristic 
of the group Miraspimn), and not from a single occipital 
tubercle as in Leonaspis ; the facial suture was stated to 
bend strongly towards the glabella, closely following the 
ocular ridge; ^^the outer cheek triangle” (aussere Wan- 
gendreieck) was consequently narrow and disappearing ; 
the outer pleural spine, they said^ was often strongly 
developed. The cephalon of the new species differs from 
that of A. brightii, A. grayi, or A. asteroides by : — 

(1) The character and strength of the occipital spine. ^ 

(2) The strong backward deflection of the posterior 
margin of the fixed cheek, and, consequent upon this, the 
posterior part of the cheek-roll lies behind the level of the 
postero-lateral glabellar lobe. 

It further differs from A, brightii by its curved ocular 
ridge and curved anterior branch of the facial suture and 
by its horizontal marginal spines. 

From A* grayi it differs by the curved anterior branch of 
the facial suture, by the course of the genal spines, and by 
the coarser external tuberculation ; similarly, it difleis from 
the cephalon of A. asteroides by the absence of a third pair 
of lateral glabellar lobes, and possibly also in the orientation 
of the genal spines. 

A, brightii'^ is known from the Shropshire Salopian Beds^ 
A. grayi from^ the Bohemian fitage E (Silurian), whilst 
A, asteroides is recorded from the Ashgillian Beds of 
Girvan. 

Reed [loc. cit. supra, pp. 416-430), when discussing the 
Richter classification of the Acidaspidee, considers a new 
factor concerning the place of origin of the neck-spine or 
spines. These, he states, may arise either from the '‘^true 
mes-occipital segment or from the postcentral lobc,^’ 
which lies above it. He claims that in Acidaspis [Miraspis) 
mira, Barr., the paired neck-spines belong to what he terms 
the postcentral lobe, beneath which is the true mes-occipital 
ring, while in A. {Frhnaspis) primordialis, Barr., the post- 
central lobe is stated to be absent, and the spines to arise 
from the true mes-occipital segment. 

* Salter, Gat. Cambr. Sil. Foss. 1873, p. 60, also records A. brightii? 
from doubtful Bala Beds, occurring S.E. of Corwen. 
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Reed further claims that in the subgenus Psmdomon- 
aspis (ioc. cit. p. 426) the Postcentral lobe [is] produced 
back into [a] stout single median process^ with thickened 
meso-occipital (?) ring passing below it/^ 

Not having seen the Bohemian specimens from the 
figures of which these conclusions were drawn, the present 
writer withholds comment, except to add that, in the 
description of Pseuclomona^pis magnospina^ the postcentral 
lobe (taken in Reed^s sense) is considered as part of the 
apparent occipital segment.” 

It is, however, just possible that, with Reed^s interpre- 
tation, the “ post-occipital line ” of P. represents 

the true occipital furrow, and the spinose backward pro- 
iQiigations of the postcentral lobe and mes-occipital ring 
are fused together in a horizontal plane, a condition not 
previously known. 

In conclusion, I wish to thank Dr. W. T. Caiman, F.R.S., 
Professor E. W. MacBride, P.R.S., and Professor W. W. 
Watts, F.R.S,, for help given me in discussions. 


EXPLANATION OF PLATE XIV. 

The specimens represented here as figs. 1 & 2 (holotype in counterpart) 

and figs. 3, 5, & 6 have been presented to the British Museum (Natm'al 

History), S.W.7. 

Acidaspis {Fseudomonaspis) magnospina, sp. n. 

Fig. 1. External mould of cephalon (holotype). X 2|. 

Fig. 2. Internal cast (but preserved laterally and posteriorly as internal 
mould of cephalon, counterpart of specimen shown in tig. 1 
(holotype). a./’,5. = anterior termination of facial suture: 
= posterior termination of facial suture, x 2^. 

Fig. 3. External cephalic mould of younger individual, shows well the 
great length of the neck-spine, and is preserv^ed close to speci- 
men drawn as fig. 1. X 2^. 

Fig. 4. Internal cast (preserved as internal mould laterally and in the 
posterior part of neck-spine) of cephalon. X 2J. 

Acidaspis ? magnospina. 

Fig. 5. External mould of pygidiunr. X 2^. 

Fig. 0. One of the pleurae of the left side of thorax]preferved at its 
outer bi-spinose extremity as an internal mould and at its inner 
end as an internal cast, x 2J. (See p. 430.) 


^ The term internal mould here means the mould of the ventral 
surface of the dorsal trilobite-exoskeleton. 

Ann. (& Mag. N. Hist. Ser. 10. Vol. i. 20 
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LVI. — Contribution to the Knoivledge of the Genus Nepa 
[Hemiptera : Nepidte). By Teiso Esaki. 

[Plate XV.] 

Although the genus Nepa^ Linne, s. str., is well knowu, 
hitherto only five species'^ were known to science. 

These are : — 

1. Nepa cinerea^ Linn^^, 1758 (^Nepa rubra^ Liimc^ 1758) t- 
Europe, N. Africa, Siberia, China, etc, 

3. Nepa apiculata, Uhler, 1862. 

N. America. 

3. Nepa hoffmanni^ Esaki, 1925. 

N. China. 

4. Nepa primitiva^ Montandon, 1913. 

Tropical E. Africa. 

5. Nepa seurati, Bergevin, 1926, 

S. Tunis. 

Here in the present paper I add another new specif^s from 
Morocco, and give some other notes on the known species. 

* Besides these five species another species was recently described 
from Canton, S. China, hy W. E. Hoffmann under the name Nep(f 
chineiisis (Lingnaam Agric. Kev. Canton, iii. p. 31) [1925]j, but his 
description was very insufficient and so careless tliat no statement con- 
cerning the size was given, except that the species was “ smaller ” than 
N, apimlata, Uhler, and N. cmerea^ Linn<5, and that the respiratory 
tubes ’’ were ‘‘ as long as iii A. cinereal Although very small, it may 
be very possible that, as was suggested to me by Prof, Jl. 'Jb lliuigeribrd, 
this species does not belong to Nepa but to Laccotrephcb, siuce it is “ less 
broadly oval than N. cinerea and apicnlutay 

Nepa ajinvUpeSj Kolenati Meletameta Entomological no. 4, p. 481 
[1851]), from Caucasus, is identical with Nepa cinerea, Linne, as has been 
already proved by Ivintschenko (Momoir 5lus. Cauense, ser. A, no. (>, 
p. 171 [1918]). Judging by tho measurements given by Kolenati — /. e., 
“ Long. 5-7^ lin., cum seta 91-11 J lin. Lut. 23~4 lin.,” — Homo of his 
specimens may belong to var. minor ^ Puton, which is also found in 
Caucasus. 

t According to the rules of nomenclature Nepa cinerea, Linm5, whould 
be synonymized with Nepa rubra, Linm5, which has prioiity over the 
former, as both the species are identical. Bee my notes : “ Uemarks on 
the Linnean Species of Nepa and Zaccotrephesi^ Bull, Brooklyn Entom. 
Soc. xxi. pp. 177-181 (1926). 
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pa. 

1. Nepa cinerea, Linne. (Text-fig. PI. XY. figs. 1~8.) 

This commonest species of Nepa is known to be widely 
distributed throughout the Paliearctic Eegion. In 1886 
Puton described a small variety of this species from Tunis 
under the name Nepa cinerea^ Liniie, var. minor, Puton 
So far as I am aware, this small variety is very widely 
distributed throughout the Mediterranean Region eastwards 
as far as Caucasus and Persia, and it seems to be fairly 
distinct in size from the original form. I have examined 
specimens from the following localities : — Southern France 
(P), Spain (M), Portugal (P), Italy (G), Sicily (G), Sar- 
dinia (G), Morocco (P), Algeria (P), Caucasus (T), Persia 
(P). [G = Civil Museum of Natural History, Genoa ; M = 
National Museum of Natural Sciences, Madrid ; P = 
National Museum of Natural History, Paris ; T = Georgian 
Museum, Tifiis.] 

Presuming that this small variety may be specifically 
distinct from Nepa cinerea, Linne, I have examined the 
structure of the antennae t and of the male genital appen- 
dages in several specimens from Morocco, Portugal, and 
Persia, but I failed to find any difference between the two 
forms except for size. 

Besides this small variety, however, I have found two 
larger varieties of this species which likewise do not differ 
from the original form in the structure of antennae, but 
only in size. Both the varieties are of about the same 
dimensions, generally (female) 22-23 mm. in length, which 
is distinctly larger than the ordinary form, whieli measures 
generally (female) 19-21 mm. One variety is found in the 
Mediterranean region, uhile the other is found in Eastern 
Siberia, localities which represent the two extremities of the 
distributive range of this species. For the former the name 
major was recently suggested by Bergevin J, while the latter 
seems to be so far unrecorded in any publication. For this 
last, therefore, I propose a variety name, ori entails m., var. 
nov. These two varieties are of nearly the same size, but 

* Enum. Tunis., Paris, p. 8 (18SG). 

t The structure of the antenniB affords a very good specific character 
ill the Nepi(.la3, though they are very minute in size. It was used for 
the tirbt time in the classification of the family by Ilungerfurd : The 
Nepidai in North America North of Mexico” (Science Bulletin, Kansas 
Fniv. xiv. pp. 425-40tl The anteume of Nepa cinerea^ Linne, 

and N. apiculata^ Uhler, are figured by him in that paper, pi. xlvii. 
figs. 5 & t), and represent the most distinctive character separating the 
two species. 

X Bull. Soc. Hist. Nat. Afriq. Nord, xvii. p. 294 (192G). 

29 * 
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the diflfereuces are very constant, as shown in the photograplis 
(PI, XV. figs. 3-5 & 6-8), which represent three specimens 
of both the forms. The chief differences are as follows : — 


major, Bergevm, $ . orientalis, var. uov., J . 

Shape More oval. Move ol)long. 

Head Comparatively larger, Smaller, eyes also 

eyes more pronounced. sum Her. 

Pronotuin Much larger, lateral Smaller, lateral sides 

sides less convergent more strongly cou- 

anteriorly. vergciit anteriorly. 

Legs Much stouter, especi- More slender. 

ally so in the anterior 
femora. 

[Length of body] . . 22*5 mm. 23 mm. 


I have not yet seen naales of either of these two varieties. 
The type-locality of var. major, Bergevin, is Taza,^'’ 
Morocco. My specimens originate from Tanger, Morocco 
(3 $ $ , National Museum of Natural History, Paris), and 
Gibraltar (1 $ , British Museum, London). In the specimen 
from Gibraltar the shape of pronotum is not typical of this 
variety, but otherwise it agrees quite well with the specimens 
from Tanger. The types of var. orientalis, nov., are 3 ? ? 
from Amur (from two different sources), kept in the British 
Museum, Loudon. 

2. Nepa dollfusij sp. n. (Text-fig. 1, b ; PI. XV. fig. 9.) 

Dark sordid-brown, hind wings dark grey, dorsal surface 
of abdomen dark brown, antennae sordid-yellow. 

Body elongate-oval, slightly widened posteriorly. Head 
comparatively large, longer than between eyes, moderately 
convex, ante-ocular portion with a more or less distinct 
longitudinal elevation, posterior margin strongly convex ly 
sinuate. Eyes very prominent, oval. Antennm properly 
three-segmented, but the second and third segments more or 
less completely iused together the segmentation between 
them is only obscurely observable on one side, first segment 
very small, slightly longer than broad, second and third 
segments together long, thickened near the base, conically 
tapering towards the apex, the segmentation between the 
segments incompletely represented by a shallow suture on 
outer side (text-fig. 1, b), lioslrum very short, Pronotuin 
trapezoidal in shape, anterior margin strongly concavely 
sinuate, lateral margins straight, posterior margin perfectly 

* A similar case of the fusion of the antennal segments is known 
to occur sometimes in Manatra kirhaldyi, Torre-Bueno, from North 
America. See Eungerford, op. dt p. 441, pi. xlvii. tigs. 0 k 11. 
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straight ; divided into two parts by a very distinct transverse 
depression situated a little less than one-third of total length 
above posterior margin; anterior portion conspicuously and 
irregularly swollen except the central area; posterior portion 
rather flat with a large tubercular elevation on each humeral 
angle. Scutellum triangular, very short, much shorter tlian 
broad. Prosternum broadly swollen. Heoielytra with 
membranes very reduced, slightly overlapping each other, 
lateral (costal) margins slightly rounded postero-laterally. 
Hind wings strongly reduced in size, not functional, not 
folded, only reaching the penultimate dorsal abdominal 
segment. Legs rather short, stouter than in cinerea^ anterior 
femur enormously incrassate, longer than breadth of pro- 
notum, inner groove, in which the anterior tibia fits, very 


Text-fig. 1. 



broad. Female genital plate narrow, pointed at the apex. 
Anal appendages shorter than one-third of the length of 
body. 

Length of body, ? , 17 mm., breadth of body 7 mm. ; 
breadth across the humeral angles of pronotum 5*5 mm. ; 
length of anal appendages 4*6 mm. 

Hab. Morocco. 

Holotype ? , Oued Djenanimes pr^s Khenifra,’^ Morocco, 
June 12, 1926 {R. P. L. Dollfus)^ collected in water of 
15° C. in temperature. (Colonial Laboratory of the National 
Museum of Natural History, Paris.) 

This species is named in honour of Dr. H, P. L. Dollfus 
of Paris, to whom I am much indebted for many favours. 
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This interesting new form is superficially not very 
different from the common Nepa cinerea^ Linne, hut in 
reality it is very distinct from the latter in many r(‘sf)ec‘ts : — 

1. IJind vviii^s dark grey and dorsal surface of ahdonu n 
dark brown ; there is no trace of red coloration^ wliich is 
very conspicuous in chierea, 

2. Head comparatively larger. 

3. The second and third antennal segments fused, no 
lateral prolongation on the second segment. 

4. Anterior portion of pronotum more strongdy ywollcu, 
posterior portion of the same flat with prominent humeral 
tubercles ; posterior margin of pronotum perfectly straight, 
whereas in cinerea it is slightly concavely sinuate. 

5. Scut ell urn much shorter. 

6. Membrane strongly reduced in size, only partly over- 
lapping the other; in the latter one membrane totally 
overlaps the other. 

7. Hind wings strongly reduced in size, not functional, 
not folded, only reaching the penultimate dorsal abdominal 
segment. 

8. Legs stouter. 

9. Anal appendages considei’ably shorter. 

Tlie reduced structure of the antennae, hemielytra, and of 
the bind winus, as well as the very developed anterior 
femora, show that tlie insect may be more adapted to life in 
water than other forms of the group. 

3. Nepa hoffmanni^ Esaki. (Text-fig. 1, d ; PI. XV. fig. 11.) 

Nepa liofmaTini, Esaki, Entom. Mitt., Berliu-Bahleiu, xiv. p. 313, 
2 (1925). 

In the original description of this species the antenna was 
not described. The antenna is similar to that of Nepa 
apiculata, XJhler (text-fig, 1, c), from North America, in 
wanting the lateral prolongation on the second segment, as 
described below. 

Antennae daik brown, three-segmented, first segment 
short, about twice as long as broad, second shorter than 
first, nearly oval in shape, third much the longest, about 
three times as long as broad, a little tapering near the apex 
(text- fig, 1, 

The male is still unknown to me. 

This species was described from Tsingtau, North China. 
Prof. H. B, Hungerford informs me that he has obtained a 
pair of this species from Pekin, and three females from 
Shantung, North China, are present in the collection of the 
British Museum, London. 
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4. Nepa primHiva^ Montaiidon. 

(Text-figs. 1, e, 2 ; Ek XV. figs. 12 & 13.) 

Nepa primitivaj IMontandon, Bull. Acad. Roam anfe^ Bucarest, i. p. 314 
(1913). 

This species was described from Bussu Busoga, Uganda, 
by Montandou, Tlie type (1 ? ) and another male specimen 
from the same source are now preserved in the Civil Museum 
of Natural History in Genoa. I have also found additional 
material of this species from the Urwalder Beni, Moera, 
and Mawambi, East Belgian Congo (Natural History 
Museum, Vienna), and from the Maramas District, British 
East Africa (British Museum, London). Judging by these 
localities the species may be distributed over tropical East 
Africa. 

Text-fiff. 2. 


a b 

Left-kand paramere of Nepa primitiva^ Montandon. 
a, ventral view ; 6, lateral view, seen from the inner side. 

This small form of Nejja is only representative of the 
genus in the tropical regions, and it is easily distinguishable 
from the other species of the genus. This species was 
hitherto rather poorly known, and I therefore give the 
following re-description : — 

Dark brown, sometimes blackish brown, dorsal surface of 
abdomen velvety black. Legs with more or less obscure 
pale patterns on femora and tibise, antennse dark brown. 
Body elongate, elliptical, scarcely widened posteriorly. 
Head very small, longer than broad between eyes, concave 
on dorsal surface with an irregular longitudinal ridge along 
the median longitudinal line, which is sometimes broken 
into two small tubercles ; the posterior margin strongly 
convexly sinuate posteriorly, much elevated, forming a 
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marginal ridge. Eyes oval and strongly convex above. 
Antennee three-segmeuicd, first segment very short, slightly 
longer than broad, second segment strongly prolonged 
laterally, setose on posterior margin, third segment very long 
and slender, prolonged parallel to the lateral prolongation of 
the second segment, with which it forms a fork-like shape, 
setose on posterior margin (text-fig. 1, e). llostrum short. 
Pronotum trapezoidal in shape, anterior margin strongly 
concavely sinuate at the noiddle^ lateral margins shallowly 
but distinctly concavely sinuate, posterior margin distinctly 
concavely sinuate^ postero-lateral angles much rounded ; 
sculpture on pronotum rather obscure, with a largo, anteriorly 
rather bifurcated, irregular elevation in the middle. Scii- 
tellum triangular, anterior margin convexly sinuate, lateral 
margins slightly waving ; with a large, ratlier i/r-shaped, low 
elevation at the middle. Prosternum without tubercles. 
Hemelytra well-developed, completely covering the abdo- 
men ; membrane complete, coarsely reticulate. Hind wings 
well-developed. Legs short, rather slender, anterior femur 
moderately incrassate, shorter than the breadth of pronotum. 
Male genital plate narrow, moderately convex, female genital 
plate more strongly pointed. Parameres rather short, 
strongly curved interiorly (seen dorso-ventrally), apical 
portion much widened, split into a claw-like tooth (see 
text-fig. 2) . 

Length of body, c? 15-15*5 mm., $ 17-17-5 mm. ; 
breadth of body, (J 5*7 mm., $ 7 mm. ; breadth across the 
humeral angles of pronotum, ^ 5*3 mm., ? 6*3-6-5 mm. ; 
length of anal appendages, ^ 3*5 mm., ? 4 mm.; length 
of anterior femur, 4 mm., ? 5 mm. 

Hab, East Tropical Africa. 

This description is made from 2 J cJ and 2 ? ? specimens 
from East Belgian Congo, collected in October 1910 at three 
different localities (Beni, Moera, and Mawambi) by Graiier, 
in the Natural History Museum, Vienna. 

This species is quite distinct from any other known species 
of the genus in the remarkable structure of its antenum, 
pronotum, and male genital appendages. 

5. Nopa senrati^ Bergevin. (Text-fig. 1,/; PI. XV. fig. 14.) 

Nepa sei/j'ati, Bergevin, Bull. Boc, Nat. Hist. Afriq. Nord. xvii. p. 203, 
%. 1 (1026). 

I have had an opportunity to examine a topotypi cal female 
specimen of this species, determined and presented by 
Bergevin to the British Museum. I herewith supplement 
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some notes on this interesting species to the description o£ 
Bergevin : — 

The colour is blackish brown, which is much darker than 
in cinerea. Much smaller in size, more slender in shape. 
Underside of body also much blacker. Coxse, trochanters, 
and basal half of femora of intermediate and posterior legs 
light brown. Dorsal surface of abdomen blackish brown. 
Antennm three-segmented, similar to those of cinerea in 
respect of the lateral prolongation of the second segment ; 
first segment a little longer than broad, the prolongation of 
the second segment not passing the middle of the third, 
third comparatively longer than in cinerea (text-fig, 1, a,/). 
Anterior femora strongly incrassate, but in the figure given 
by Bergevin they are a little exaggerated. Otlier legs very 
slender. Pronotum transverse, not so long as is shown in 
Bergevin's figure, iu which it looks like that of a Lacco- 
trephes-^^ec\es. 

The specimen which I examined is much larger than the 
type owing to the sexual difference: — 

cJ (after Bergevin). $ , 

Length of body 10*5 mm.’’ 14 mm. 

Breadth of body ‘^5*4 mm.” 5*3 mm. 

Length of anal appendages — 8 mm. 

This is the most distinct species of the genus, owing to the 
very dark coloration, small size, and oblong shape of body. 
It is very remotely related to Nepa cinerea^ Linne, var. 
minor ^ Puton, although when first described it was compared 
with that species. 

EXPLANATION OF PLATE XV. 

JFig. 1. Nepa cinerea^ Lmn<5, 5 , Garmany. 

Fig. 2. Nepa cinerea^ Linne, var. minor, Puton, 5 , Morocco. 

^ig 4 ' } cinerea, Linne, var* major, Bergevin, J , Morocco. 

Fig. 5. *The same, Gibraltar. » 

Fig. 6 . 1 

Ftg. 7. I Nepa cin&'ea, Linne, var. orientalis, Esaki, 5 , Amur, types. 
lig. 8j 

Fig. 9. Nepa dollfusi, Esaki, 5 , Morocco, type. 

Fig. 10. Nepa apiculata, Uhler, c7 » U.jS.A. 

Fig. 11. *Nepa hoffmanni, Esaki, 5, N. China. 

Fig. 12. ^Nepa primitiva, Montandon, S} Belgian Congo. 

Fig. 13. Nepa primitiva, Montandon, 5 , British E. Africa. 

Fig. 14. Nepa seurati, Bergevin, $ , Tunis. 


* The anal appendages are broken in the specimen. 
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LVI [. — Nearoptera and EnihtUiina from Abyssinia and 
Somaliland. By P. EfeBExM-PETERsiDN (Silkuborf^, Denmark). 

I VhiU XVI.] 

The greater part of tlie material dealt with in this paper was 
collected by Dr, Hugli Scott and Mr. J. Omor Cooper during 
their expedition to Abyssinia, September 192G to January 
1927 ; but certain A})yssinian Neuroptera belonging to the 
British iMuseum, and collected during the years 1914-15 
by the late O. Kovacs, Mr. R, J. Stordy^ and Miss E. hi, 
Grodman, are also incorporated. 

The first set of all the material, including the types of the 
new species, will be preserved in the British Museum. 

NEUROPTEKA. 

Ascalaphidae. 

1. Asealaphid larva, sp. incert. 

A smad series of newly-hdtclied larvae of an undetermined 
Asealaphid was collected at the Miiger Ri\er, ca. 5500 feet, 
28.xii. 1926 (Scott). They were beaten from low bushes in 
the river-bed. 

This larva is quite unlike any that I have seen before. 
The head is very large and quadrangular ; the mandibles are 
long and provided with three large and several small teeth 
on the inner side. The large and very prominent ocular 
tubercles are placed at the front angles of the head. Pro- 
thorax half as broad as head. Abdomen flat, longer than 
broad ; each segment (with the exception of the apical seg- 
ment) provided on either side with a rather long process 
fringed with hairs ; a[)ical segment narrow and lono^. 
Gravely and' Maulik, in Notes on the Development of 
some Indian Ascalaphidm and Myrmeleonidm (Rec. Tnd. 
Mus. vi. pp. 101-110. pL V, 1911), mention a Pseudoptynn? 
larva which lives upon tree-trunks in hollows of the bark, a 
habit previously quite unknown in Asealaphid larvse. Dr. 
ScotPs discovery of these larvae in bushes is very interesting, 
and it is possible that the Abyssinian species lives in the 
larval stage under circumstances similar to those of the 
Indian species. In '' Voy. Alluaud et Jeannel Afr. Orient., 
N^vropt.,” pp. 10-11, 1914, Navds mentions and figures a 
larva from Nairobi, which is very like that from Abyssinia 
but does not mention the habitat in which it lives. ^ 
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Myrmeleoaidae. 

S. Palpares papilionoides, Klug, Sj^mbolje etc. iv. tal). xxxv. 
fig. 2, 183 I (Arabia). 

Falpff)'p<^ Koll)e, Doutscli-Oat-Afrika, iv., Neuropteva, p. 9, 

1S‘)7 (Zaii:^.ibai’). 

FaJpa}ps xni'.iipundami,^, Stitz. Mitt. Zool. Mii^. Berl. vi. p. 

1912 (Uganda), 

1 cj (in alcohol), Hawash Railway Station, about 3500 feci, 
at light, 2. ix. 1926 {Omer Cooper). 

Since this species seems to be very scarce, and some mis- 
understandings as to its synonymy have occurred, it is 
redescribed below. 

Face yellowish ; palpi black with pale articulations ; lal)uil 
palpi very long and slender ; antennae black and short ; 
points of insertion o£ antennfc and first antennal segment 
yellow ; between the eyes a blackish transverse band, en- 
closing the points of insertion of the antennm. Vertex 
somewhat liaised, yellowish, with a longiturlinal median black 
streak, which meets a narrow transversely placed black streak 
above the antennse. Thorax yellowdsh, covered with yellowish- 
white pile, with three longitudinal blackish streaks dorsally, 
and blackish spots ventrally. Abdomen brownish-yellow 
dorsally, with three longitudinal dark brown streaks ; venter 
brown^ becoming blackish towards apex ; in the female sex 
the apical part of the abdomen is mostly blackish dorsally. 
Basal part of abdomen wdth rather long whitish hairs 
mingled with short dark bristles on the third to fifth seg- 
ments ; apical part of abdomen with shorter blackish hairs. 
Anal appendages of male as long as 8th and 9th segments 
together, curved, blackish, with black hairs on the outer side 
and short blackish bristles on tlie inner. Legs yellowish ; a 
streak on the under side of the femora and tibise blackish- 
brown; tarsi and tips of tibiae black. Wings rather broad 
and short, with almost rounded tips; membrane hyaline, 
faintly tinged with yellow, and with sooty-brown markings, 
which are tessellate in the fore wings and sometimes also in 
the hind wings. Pore wings with numerous small brown 
spots along the margins and at the base. 

P, papilionoide^ somewhat resembles P. tristis^ Hagen, but 
the last-named species has longer and narrovrer wings, longer 
antennse and shorter labial palpi; its abdomen lacks the 
three longitudinal streaks on the dorsum, and the anal 
appendages of the male are longer, although similar in 
structure. 
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The centre of distribution of P. papilionoides seems to lie 
in the countries round the Gulf of Aden and the Southern 
part of the Red Sea. 

3. Creoleon mortifer, Walker, List Neur. Ins. in coll. Brit. 

Mus. p. 353, 1853 {Mynneleon) (Natal). 

1 (^, Dire Dawa, 18. ii. 1914 {Kovacs). 

This species is widely spread in East Africa, and was pre- 
viously known to occur in Abyssinia, 

4. Creoleon nubifer, Kolbe, Deutsch-Ost-Afrika, iv., Neuro- 

ptera, p. 25, 1897 (Zanzibar, Muansa, Kinjawanga). 

1 c?, 1 ?, Makki River, N.W. of Lake Zwai, about 
6000 feet, 1. xi. 1926 (Scott ) ; 1 c?, between Lake Zwai and 
Makki River, ca. 5500-6000 feet, 23-24. xi. 1926 [Omer 
Cooper ) . 

5. Gymnoleon ewilis, Banks, Ann. Eat. Soc. Amer. iv, p. 13, 

1911 (Eritrea, Lindi). 

12 specimens, Tirmish Fafati, 25. xi. 1914 (Kovacs), 

This species seems to be not uncommon in Abyssinia, and 
I have seen specimens of it from that country before, 

6. Nocaldria signata, Navas, Ann. Mus. Genova, xlvii. p. 363, 

fig. 3, 1917 (Ethiopia). (PL XVI. fig. L) 

1 specimen (tip of abdomen lost), Hawasli River, 28. xi. 
1914 (Kovacs). 

This species seems to be very scarce and, since it is at 
present the only known representative of its genus, it is 
desirable to add the following notes : — 

Legs rather stout ; front tibiae a little shorter than front 
femora; hind tibia3 a little longer than hind femora; tarsi 
as long as tibiae ; first tarsal segment long, but shorter than 
second, third, aud fourth segments united ; fifth segment in 
front legs a little longer than basal segment, in hind legs as 
long as basal segment. Spurs of front legs a little sliorter 
than basal tarsal segment, of intermediate legs half as long 
as basal segment; in the specimen before me no spurs are 
visible on the hind legs. No cross-veins in apical area of 
the wings. Basal free part of Cu^ in the fore wing very 
feeble, and running parallel with and close to 1 .4 as far as 
the first cross-vein emitted from Cwj, %A unforked and 
touching 8 ^ at a point near the base. 
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7. Macronemnrus perlatus^ Gerstaecker, Mitth. iiaturw. Yer. 

Neu-Vorp. u. Riig. xvi. p. 14, 1884 (Transvaal). 

1 ? , near N.E. shore of Lake Zwai^ 4. xi. 1926 [Scott), 

8. Macronemurus pidchellus^ Banks, Ann. Ent. Soc. Amer. 

iv. p. 26, 1911 (Eritrea). 

1 specimen (in alcohol), Hawash Railway Station, about 
3500 feet, at light, 2. ix. 1926 [Omer Cooper). 

A very rare species, of which, besides this specimen, I 
only know the type, which is in my collection. 

9. Nesoleon variegatus^ Symbolae etc. iv. tab. xxxv. 

fig. 4, 1834 (Arabia). 

1 cj , 1 $ (in alcohol), Hawash Railway Station, about 
3500 feet, at light, 2. ix. 1926 {Omer Cooper). 

This species was previously known to occur in Abyssinia. 

10. Nesoleon tumidus, Banks, Journ. N. York Ent. Soc. xxi. 

p. 156; 1913 (Harar, Abyssinia). 

6 specimens (in alcohol), Hawash Railway Station, about 
3500 feet, at light, 2. ix. 1926 {Omer Cooper), 

This species is only known from specimens from Abyssinia. 

11. Myrmeleon furcatus. Banks, Ann. Ent, Soc. Amer. iv. 

p. 11, 1911 (Eritrea). 

1 cJ , 1 ? , Jem- Jem, 6. x. 1926 {Scott) ^ beaten from the 
thatch of a hayrick in the afternoon; 1 S , Marako, 7. v. 1915, 
and 1 ? , same locality, 30. ix. 1915 {Kovacs). 

Chrysopidae. 

12. Notliochrysavariegata.,^\xxmQis>tev, Handbuch, ii. p, 981, 

1839 (Comoro Islands). 

Ch'ysopct mozmnhka., Walker, Trans. Eut. Soc. Lond. p. 199, 1860 
(Mozambique) - 

Chrysapa rnfostiijmaf MacLachlan, Joiiru. Linn. Soc. Lond. is. p. 253, 
1868 (Natal). 

Nothochrym sordidataj Na^as, Mem, Real Acad. Barcei. vi. p. 404, 
1908 (Madagascar). 

Nifthochrym impar^ Navas, Broteria, x. p. 90, 1912 (South Africa). 
jgothochrysa maculata, Etben-Petersea, Eiit. Mitt. i. p. 270, 1912 
(Transvaal). 

Kofhochrysa zamta^ Na^as, Ann. Soc. scient. Bnix. xxsvii. p. 324, 
1913 (Abyssinia). 

1 specimen, Abyssinia, 1912 {Stordg). 
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This species has a wide range in Africaj and is very liable 
to vary. I have seen examples from Abyssinia, liritrca, 
Transvaal, the Gape, Lorenzo Marques, and Caffraria. 

13. Chry^opa vfdyans^ Schneider, Symbohn ad Mon. gen. 

Chrysop 0 fc Leach, p. G8, tab. viii. (1851). 

1 specimen, Berbera, British Somaliland, 27. xii. 1919 
{Miss E. M. Godinayi), 

This common and widely distributed species is known to 
occur in several localities in Africa. 

14. Chrysopa umbrosa^ Navas, Voyage Alluaud et Jeannel 

Afr. Orient, no. 24, JNevropt., p. 34, fig. 15, 1914 
(British East Atrica). 

3 specimens, Marako, Central Abyssinia, viii.-ix. 1914 
(Kovacs). 

15. Chrysopa congrm, Walker, List Neur. Ins. in coll. Brit, 

Mus. p. 238, 1853 (West A^frica). (PI. XVJ. fig. 2.) 

Chrysopa concolor, Walker, loc. cif. p. 239 (Congo); MacLachlan, 
Lmn. ^oc. Loud. ix. p. 208, 1867. 

Chrihopa heyuaeifi, Na\<is, Be\ue ZooL Afr. i. p. 409, fig. 4, 1912 
(Belgian Congo). 

8 specimens (in alcohol), Ambouli Oasis, Jibuti, French 
Somaliland, 29. i. 1927 [Scott) ; 20 sjiecmiens, Marako, 
Central Abyssinia, viii.-ix. 1914 ( Kovacs). 

For several years this species has given me much trouble. 
In my own collection I possess about tnenty specimens 
from Abyssinia and several from other parts of Africa. In 
1912 Navas described the species under the name C, bequaeidi, 
which I have always supposed to be a synonym of Walker’s 
0. congrua^ though 1 have never been able to identify the latter 
from the description. With the assistance of Mr. D. E. 
Kimmins, who has very carefully compared material and 
pliotographs Avith the types ofC. congrua and U. concolor in the 
British Aluscum, J am now convmctMl that tins widespread 
species is Chrysopa congrna. It is very like the common 
C. vulgaris^ Schneid., but is more slender, its wings are 
narrower and more pointed at the apex, and the hairs on 
the veins are shorter. Below each eje is a faint reddish spot 
or streak ; the apical segment of the palpi is as a rule sliglitly 
reddish at the tip. it is probable that other African species of 
the ^7^^/^<zm-group will prove to be identical with C. congrua. 
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HemeroMidas. 

16. Micro^nus africanus^ v. d. Weele, Sjiistedt’s Kilimand- 

iaro"]\lcni Exj)edition, Neuroptera, ii. part 13, p, 17, 
1909. (PI. XVI. fig. 3.) 

10 specimens, Jem- Jem Forest, 8000-9000 feet, from 
foliage of Podocarpus gracilior^ 21. ix. and 10, x. 1926 
{Scoit), 

An extremely interesting species, also very liable to vary. 
Not until I had photographs of specimens compared with 
the type-series in the Stockholm Museum was I able to 
identify the present material as belonging to the species of 
van der Weele. Amongst the material there are hardly two 
specimens quite alike. The obliquely placed dark streak at 
the tip of the vviugs and the dark cross-veins of the outer 
gradate series in the fore wing are, however, common charac- 
ters for most forms. The variety with strongly-marked 
wings, figured on PI. XVI., stands nearest the typical form. 

17. Hemerobias abyssinims^ sp. n. (PL XVI. fig. 4.) 

Head brownish-yellow, a brown shining spot on the gena 
below each eye. Palpi yellowish; apical segment of maxil- 
lary palpi long and strongly pointed. Anteimae shorter than 
fore wings, brownish-yellow, slightly darker towards apex, 
and faintly ringed with yellowish. Thorax dark brown, and 
with a longitudinal median yellowish streak dorsally ; venter 
pale yellowish ; sides tinged with pale grey. Legs pale 
yellowish ; claws dark brow u. Abdomen jiaic brown. Head, 
body, and legs with long pale hairs. Venation of the wings 
yellowish ; the longitudinal veins and the costal cross- veins 
of the fore wings with short dark brown streaks, which are all 
strongly shaded with greyish; the rest of cross-veins in the 
fore wing dark brown and broadly shaded, wiiercby three 
obliquely placed bauds are formed, one along each of the 
series of gradate cross-veins and one along the apical margin ; 
the posterior margin of the fore wing is also broadly shaded. 
In the hind wings the cross- vcims are pale brown. 

Fore wing 8 mm. ; hind wing 6 7 mm. 

2 ? , Mt. Ziikwala, highest point, cu.9()00 feet, 22.x. 1926 
{Scoit). 

Owing to its strongly sliadcd fore wings, Hemeroblus 
abijsshiicus somewhat resembles H, reconditas^ Navas (Voy. 
Alluand et Jeaunel Afr. Orient., Nevropteres, i, p. 29, fig. 12, 
1914),» of British East Africa, but it is easily distinguished 
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from that species by the unmarked basal segments of the 
antennae and by the presence of four radial sectors in the 
fore wing. In the new species tlie inner series of gradate 
cross-veins is also placed nearer the apex of the wing than 
in i?. reconditus. 


lyCantispidsB. 

18. Mantispa {Mantispilld) lineatifronSf Enderleiii; Stettin. 

entom. Zeit. Ixxi. p. 346^ 1910 (Eritrea). 

6 specimens, Jem- Jem Porestj ca. 9000 feet, beaten from 
foliage of Juniperus procera^ 4. x. 1926 {Scott). 

ConiopterygidaB. 

19. Semidalis scotti^ sp. n. 

Head brown and shining ; thorax blackish-brown, shining ; 
abdomen reddish ; legs pale testaceous. Antennae rather 
long, but shorter than the fore wing, with 35 segments ; pale 


Text-fig. 1. 




testaceous, becoming darker towards apex; most of the 
antennal segments about 1;^ as long as broad. First 
tarsal segment a little longer than second to fifth segments 
taken together. Wings densely covei'ed with white waxy 
powder. Sc, R, and Cui in both pairs of wings blackish ; 
remaining veins only a little darker than membrane ; cross- 
vein between R and Rs touching last-named vein at its fork. 
Marginal setae inconspicuous. 

Length of fore wing 4 mm. * 

1 Mt. Chilldlo, ca. 9000 feet, 12. xi, 1926 (Scott). 
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This species resembles the European Semidalis ahurodi- 
formis, but I think it Tvill prove to be distinct and valid. 
The shape o£ its wings, the dark head and thorax, and the 
dark apical part of its antennse are useful characters for 
purposes of discrimination. 

The following species of the genus are known to occur in 
Africa : Semidalis africanus^ Enderl. (Tanganyika and 
Seychelles), S, fullehorni,, Enderl. (Tanganyika), and S,fusci- 
cornis^ Navas (Kenya Colony). 


20. ConiopteryoG crassicornis,^ sp. n. 

Head testaceous ; meso- and metathorax dark ; abdomen 
reddish-yellow, its tip dark. Legs testaceous. Antenuje 
testaceous, short and ver}’- thick, half as long as the fore 
wing, with 29 segments, clothed with coarse hair; basal 


Text-%. 2. 




Coniopteryx o'ossicorms, sp. n. 


antennal segment stout, second narrower, half as long again 
as broad ; following segments twice as broad as long, the 
5 to 6 apical segments narrowing towards the tip of the 
antennae, apical segment longer than broad, penultimate 
segment as long as broad. Wings densely covered with 
white waxy powder ; Sc and R in both pairs of wings dark ; 
remainder of veins only a little darker than membrane. 

Length of fore wing 3*5 mm. ; that of hind wing 3 mm. 

1 c?, Jem-Jem Forest, 8000-9000 feet, 21-29. ix. 1926 
(Scott), 

This peculiar species is easily recognisable by its short and 
thick antennae. In the hind wing there is no cross-vein 
between the posterior branch of subradial fork and M, 

Ann, <& May, AT. Mist, Her, 10. VoL i. 30 
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21. Coniopteryw (syyptiaca,Wit\iycomhey BulLSoc.E. Entora. 
d’Egypte, 1923, p. 146, figs. 6-8, 1924 (Wadi Digla, 
near Cairo). 

2 ? , Jem-Jem Forest, ca. 8000 feet, 9. x. 1926 (Scott), 

It is with some hesitation that I refer these two specimens 
to the above-named species, on account of tlicir pale abdo- 
mens, since Withycombe did not know the female sex. lu all 
other respects the two specimens agree very well with tlie 
description and figures given of C, (jegijptiaca, 

EMBIIDINA. 

Amongst the material brought home from Abyssinia, 
specimens of two species of the above-named Order were 
present, viz., one female and ten specimens in the larval 
stage. Since it is very difficult and almost impossible to 
determine such material, it is with some hesitation that I 
refer the material to the following species : — 

1. Embia collariger^ Enderlein, Zool. Anz. xxxv. p. 182, 

1909 ; id., Embiidinen, Coll. Zool. Selys-Longchamps, 
fascic. 3, p. 41, fig. 17, 1912 (Eritrea). 

1 ? , beaten from a tree encrusted with lichens in the 
Lagalafto Ravine, between the H awash River and Lake 
Zwai, ca. 6000 feet, 31. x. 1926 {Scott). 

2. Oligotoma saundersi^ Westwood, Trans. Linn. Soc. Lond. 

xvii. p. 373, 1837 (Bengal). 

1 cJ, 9 $ (larvae), Mt. Zukwala, ca. 9000 feet, beaten 
from branches of trees, covered with hanging lichens, by the 
lake, 22.x. 1926 [Scott). 

[Note. — I had previously found Embiidina living in trees 
in tlie Seychelles, where a species of Oligotoma made its web- 
tunnels on patches of moss on the trunks of small trees in 
tlie endemic forests .* see Scott, Trans. Linn. Soc. London, 
ser. 2 (Zool.), xiv. pp. 30, 31, 1910; and Enderlein, t.c. 
pp. 55, 56, 1910. — Hugh Scott.] 

EXPLANATION OF PLATE XVl. 

Fig, 1. Nocaldnu signata, Navas. 

Fig. 2. Chrysopa congrua^ Walker. 

Fig. 3. Mkromus afriemns, v. d. Weele, 

Fig. 4. Memerobtue abgBsinicuHj sp. n. 



On the Otoliths of the Neopterygiari Fishes, 


451 


LVIII. — A Coniparativa Study of the Otoliths of the Neo~ 
pterygian Fishes (continued). By G. Allan FrOST. 

[Plate XVIL] 

XVIII. Order PERCOMORPHI {cent,). 

Suborder Percoidea (part 2). 

Division Cirrhitiformes. 

In Chironemus marmoratus (PL XVII. fig. 1) (fam. Oliiro- 
nemidae) the sagitta resembles that of Per^a generally ; it 
difPers in the low regular dorsal rim, in the absence of an 
antnostrum and in the shallow excisura, also in the cauda, in 
which the usually narrow anterior part is wide and depressed. 

Division Ditremiformes. 

The sagitta of Diirema temminchii (PL XVII. fig. 2) (fam. 
Ditremidae) resembles that of Frepane of the division Perei- 
formes ^ it diflfers in the large curved excisura, in the concavity 
of the upper margin and wide opening of the ostium, and in 
the hollow depression in the dorsal area. 

Division Pomacentriformes. 

In Chromis chramis (PL XVII. fig. 3) (fam. Pomacentridse) 
the otolith is of the Percid type ; it differs from Perea in the 
depth of the ventral rim, in the downward inclination of 
the ostium, in the absence of an angle of the sulcus, and 
in the width of the cauda.- 

In Hypsypops rubicundus (PL XVII, fig, 20) (fam. Poma- 
centridse) the otolith is of the Percid type ^ it differs in the 
presence of a large incurved excisura. A long narrow 
rostrum is present upon which the ostium does not extend ; 
the antirostrum is acutely pointed. The ostium is short, and 
the cauda is broad^ with the end downcurved and rounded. 
There are depressions above and below the sulcus. 

Division Embioxooiformes. 

In Emhiotoca jackso?ii (PL XVII. fig. 18) (fam. Embio- 
tocidrn) the sagitta is wedge-shaped and is heavily curved in 
its length. It resembles that of Perea generally, but differs 
in the large rostrum, in the absence of an antirostrum and 
excisura, and in the oblique sulcus. The anterior part of the 

30 ^ 
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ostium is occupied by a semi-ovaie colliculum ; tbere are two 
angles of the lower margin of the sulcus ; tlie anterior part of 
the cauda is regular^ and the end is nearly circular. The 
ventral rim of the otolitli has a slight median angle, behind 
which there is a concavity. 

Division LabrifukMES. 

The otoliths of this division are specialized, and differ from 
the Percid type ; exceptions are those of Inistins and Para- 

pe7'cis. 

Those of Labrvs mixtus (PI, XVII. fig. 4) (fain. Labridse) 
are the most generalized, and may be taken as characteristic 
of the “ Labrid ’’ type. The shape is sagittifonn, the outer 
side is fiat, and the inner side is convex. Tlic dorsal rim is 
domed and regular, the ventral rim is curved, the posterior 
rim is pointed, and the anterior rim consists of a narrow 
obtuse rostrum, a slightly shorter but prominent antirostrum, 
and a deep acute excisura. There is a median rounded 
upward extension of the ventral area, dividing the excisura 
from the cauda ; this extends very slightly on to the dorsal 
area, resembling the hinge of a bivalve* There is no ostium, 
owing to the size of the excisura ; the cauda is ovate, distended, 
shallow behind, and is bounded by the posterior rim of the 
otolith. 

In Cheilinus fasciatus (PL XVIL fig. 5) (fam. Labridse) the 
sagitta resembles that of Lahrus. It differs in the width of 
the posterior part of the otolith, in the broader rostmin, in the 
presence of an ostium, in the small round-ended excisura, 
and in a straight anterior part of the cauda, which forms two 
angles in the lower margin of the sulcus. 

The otolith of JEpihulus insidiator (PL XVII. fig. 6) (fam. 
Labridae) resembles that of Cheilinus ; it differs in the dorsal 
rim, which is high and pointed in its anterior part, and also 
forms an angle with the posterior rim; it also differs in the 
upper margin of the sulcus, which curves abruptly upwards, 
forming an angle above the cauda, which is shallow and 
depressed. 

In Lackiwlaimus fal€atus{P\,^KYlJ. fig. 7) (fam. Jjabriilae) 
the otolith resembles that of Lahrus; it differs in its attenuated 
shape, in the acute narrow rostrum, the irregular autiroHirum, 
and in the upward curve of the upper margin of the sulcus, 
in which it resembles Epibulvs, 

In Julis lunaris (PI. XVII. fig. 8) (fam. Labridse) the 
shape is rectangular, the dorsal rim is horizontal and slightly 
concave, and forms a rounded angle with the j)osteiior rim, 
which is vertical. The anterior rim resembles that of 
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Ckeilinus in the round-ended excisura, but differs in the more 
elevated antirostrum. The sulcus resembles those of the 
division Perciforrnes ; there is a shallow ostium and a broad 
curved cauda which ends as^ainst the posterior rim. 

In Iniistius niger (PI. XVII. fig. 9) (fam. Labridae) an 
aberrant form occurs. The shape is circular, the outer side is 
flat and the inner side is concave, and the rims are dentated. 
The rostrum and antirostrum are slight and rounded, and 
there is a small excisura. The sulcus is broad and straight, 
extending a short distance only beyond the middle of the face 
of the otolith. This form shows no resemblance to those 
examined of other genera of the Labridse, but in Iniistius dea 
the otolith is practically identical. 

The otoliths of the family Scaridse are of the Labrid type, 
differing, in those species examined, in the greater depth and 
more rectangular shape. 

The otolith of Scarus ahildgaardii (PI. XVII. fig. 10) re- 
sembles that of Lahrus in its general shape and in the hinged 
appearance of the inner side. It differs in the irregular 
dorsal rim, in the oblong shape, in the small hooked anti- 
rostrum, and in the upturned round-ended excisura, which 
resembles that of Ckeilinus, The ventral rim is irregular 
and serrated, and the lower part of the otolitli is lightly 
furrowed. The upper margin of the cauda has an abrupt 
upward curve, as in Epibulm, The otoliths of Scarus catesbyi 
and of Pseudoscarus coeruleus resemble those of the above- 
described species. 

In certain species of the family Scaridge — e. g., Scarus 
sqiialidusy Pseudoscarus viridis^ and P, guacamaia — the ante- 
rior rim of tlie otolith is modified, a specialized feature being 
the anfero-dorsal position of the excisura. 

In Pseudoscarus viridus (PL XVII. fig. 16) the sagltta re- 
sembles generally that of Scarus ahildgaardii. It differs in 
the symmetrical shape and in the regularity of the dorsal 
and ventral rims. The dorsal rim is domed, passing into the 
posterior rim, and the ventral rim is regular and serrated. 
The dorsal and ventral areas are both lightly furrowed. The 
anterior rim is pointed and has a small indentation below the 
point ; the upper part is oblique, passing into the dorsal rim. 
At the junction with the dorsal rim a narrow acutely pointed 
excisura descends within the ostium, which is small and 
sharply upturned, and is connected by a narrow groove with 
the cauda, which is shallow and has a marked angle of the 
lower margin. 
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Division Ammodytiformes. 

In Ammodyfes tohianns (PI. XVIJ. 11) (fam. Ammo- 
dytidse) tlie slinpc is ann ^daloidal and biconvex. The dorsal 
rim is irregular and highest anteriorly^ the posterior liin is 
pointed, the ventral rim is curved and regular, and the ante- 
rior rim is rounded and oblique in its upper part and forms 
a rounded angle with the dorsal rim ; there is no rostrum, 
antirostrum, or excisura, and a sulcus was indiscernible in 
the examples examined. 

Division TrachiniformeS. 

In Trachinus draco (PI, XVII, fig. 13) (fam. Trachinidae) 
the sagitta is elongated, pointed anteriorly, and oblique 
posteriorly. The outer side is concave and the inner side is 
convex and smooth. The doisal rim is low and curved and 
forms an angle with the posterior rim, which is oblique. The 
ventral rim is curved and regular, and the angle with the 
posterior rim is slightly acute. The anterior rim consists of 
a narrow rostrum, no antirostrum or excisura being present. 
The sulcus is undivided and opens on the hinder part of the 
rostrum. It is undivided, uniform in width, and sigmoidal. 
The ostium descends from the opening on the rostrum and 
rises again to the cauda, which is upwardly inclined and 
terminates with rounded end below the dorsal rim. 

In Uranoscopus scaher (PI. XYII. fig. 14) (fam. Urano- 
scopidse) the otolith is subovate and biconvex. The inner 
side is lightly furrowed in its dorsal and ventral parts. The 
dorsal and ventral rims are curved and meet posteriorly in a 
rounded point. Anteriorly there is a short rostrum, but no 
antirostrum or excisura is present. The sulcus is enclosed 
and undivided, and the upper margin is ill-defined and 
sloping. 

In Parapercis colias (PL XVII. fig. 12) (fam. Pinguipe- 
didee), also of this division, the otolith is of the Percid type 
and resembles in general features that of Perea, Tt ditfers in 
the prolongation of the posterior rim, which forms a narrow 
round-ended piocess, in tlie ventral rim, which is deepest 
anteriorly, and in the sharply pointed end of the cauda. 

Division Nototheniipormes. 

In Noioikenia macrocephala (PL XVII. fig. 15) (fam, Noto- 
theniidae) the sagitta is of the Labrid type, and resembles 
that of Seams abildgaardii in general features. It differs in 
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the anterior rim, in which the large rostrum and exeisura 
resemble those of Lalrus^ and in the antirostrum, which is 
heavy and coarsely rounded. It also differs in the posterior 
rim, which is truncated, and has an indentation o£ the lower 
part. An ostial area is present above the rostrum ; the 
sulcus is divided niedianly, and the cauda appears constricted 
and is ill-defined in the examples examined. 

Division Callionymiformes. 

In Callionymus lyra (PI. XVIT. fig, 17) (fam. Calliony- 
midae) the sagitta resembles in outline, except in the anterior 
rim, that of Lah'us, It differs in the absence of an exeisura 
or anti rostrum, and in the sulcus, which resembles that of 
Uranoscopus^ from which, however, it differs in the opening 
on the rostrum, in the gi’eater upward inclination, in the 
presence of an angle of the lower rim, and in the short cauda, 
which ends in the centre of the inner side of the otolith. 

Division Champsodontiformes. 

In Ghampsodon guentheri (PI. XVII. fig. 19) (fam. Champ* 
sodoniidse) the sagitta is flat on both sides, the dorsal rim is 
high and irregular, the ventral rim is irregular and deepest 
posteriorly, the posterior rim is vertical, and the anterior rim 
is roughly pointed. The sulcus is enclosed, undivided, shallow, 
and has a median angle of the upper rim. A narrow crest 
is present above the sulcus, and there is a bioad rounded 
ridge below. The anterior rim is dentated, and there is no 
rostrum, antirostrum, or exeisura. 

Division Trichodontiformes. 

The otolith of Triehodon tricliodon (PI. XVII. fig. 21) (fam. 
Trichodontidse) resembles in shape that of Iniistius of the 
division Labriforraes. It differs in the outer side, which is 
convex and is deeply furrowed, in the anterior rim, in which 
the rostrum is broad and rounded, and in the absence of an 
antirostram. It also differs in the sulcus, which is biovate, 
and has upper and lower median angles ; a colliculum is 
present in both the ostium and the cauda. 

Summary. 

1. In the divisions Cirrhitiformes, Ditremiformes, Poma- 
centriformes, Embiotociformes, atid in Pampercis of the 
division Trachiniformes the otoliths resemble those of the 
foregoing division Perci formes. 
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2. Those o£ the division Labriforraes are specialized, the 
most generalized form being that of Labnis inLvtus^ distin- 
guished by the prominent rostrum and antirostrum, tlie laige 
excisura, the ovate shallow cauda, and the hinged appearance 
of the inner side. In some species the latter feature is absent 
and there is a straight anterior part to the caiida, and the 
excisura is smaller and rounded (e. Cheilinus). An 
aberrant form occurs in Inmiius. 

3. The otoliths of the Scaridoe generally resemble those 
of the Labridse, differing in their greater height and more 
lectangular appearance. In certain species the anterior rim 
is modified, and a narrow triangular excisura is present at the 
antero-dorsal point (e. g.. Pseudoscar us viridis), 

4. In the division Trachiniformes in those species examined 
the sulcus is sigmoidal, uniform in width, and is not divided, 
the cauda being upwardly inclined ; an exception is Para- 
percis^ in which the otolith is of the Percid type. 

5. The otoliths of Notothenia are of the Lab rid type. 

6. In Callionymus the sagitta combines features of the 
otoliths of the Labridse and Trachinidse. 

7. In Trichodon the shape resembles that of InmtiuSj but 
differs in the sulcus. 

EXPLANATION OF PLATE XVII. 

Fig. 1. Chmmerms imrmornfm^ X 3. 

Fig. 2. Biirema temminckiiy x 3. 

Fig. 3. Chromis chromiSj X 3. 

Fig. 4. Labrm mixhis, X 3. 

Fig, 5, Cheiknus fasdatm, X 3. 

Fig. 6. Fpihulus insidiatoi\ X 3. 

Fig. 7. Lachiwlamus falcatus^ X 1 f- 

Fig. 8. Jnlis lunaris, X 4. 

Fig. 9. Iniistius niger, x 3. 

Fig. 10. Scarus nLildgaardu\ X 3. 

F'g, 11. Ammodgfes tohianuSf X 7. 

Fig. 12. Parapercis colias^ X 2.]. 

Fig, 13. Trammm draco, X 1^. 

Fig. 14. Uramscopus scaher, X 1 j. 

Fig. 15. Notothenia maoriensis., X 3^. 

F'lg. 10, Pseudoscaris virtdii, X 3. 

Fig. 17. Ualliongmtn Igra, X 4. 

Fig. 18. Fmbiotocajacksoni, X 2. 

Pig. 19. CJmmpsodon giieniheri, X T). 

Pig. 20. Hgpsgpops rubictoidiis, X 2, 

Pig. 21. Trichodon trichodon., X (>. 
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LTX. — Freshwater Copepoda and Hydrogen Ion 
Concentration. By A. G. Lowndes, M.A., F.L.S. 

In 1923 a series of observations was started in order to 
investigate the direct coimection, if any such existed, between 
liydrogen ion concentration and the occurrence of freshwater 
Copepoda. The method employed was to obtain the pH of 
various pieces of fresh water directly in the field, gather the 
Copepoda living there at the time, and subsequently identify 
them. At first the work was confined to the Marlborough 
district and the one genus Cyclops^ but gradually it was 
extended and other genera included. The pH was obtained 
in all eases by the indicator method, and no corrections have 
been made for salt- error. 

Copepoda were eventually collected from the following 
districts: — Marlborough (including Savernake Forest), Cot- 
hill in Berkshire, Wicken Fen (Cambridge), Norfolk Broads, 
Dartmoor, Salisbury district, Folkestone, the rock-pools of 
the Cuillin Hills of Skye, various ponds in the Glen Coe 
district. Lochs Tay, Earn, Freuchie, and the freshwater ponds 
etc. of Edge Island, Spitsbergen. Finally, I received some 
collections of plankton collected from Lake Lucerne by 
Mr. J. T. Saunders of Cambridge, who also gave the pH 
readings, and a similar collection taken from Loch Awe by 
Miss P. M. Jenkin, who also supplied the readings for pH. 
The identification of species was my own work in every case. 
The utmost care was taken, as the following list will show, 
which includes several new records for the British Isles and 
two that are new to science. This close attention to specific 
details, leading as it did to the splitting of more than one 
species, was considered necessary, since without it any dis- 
cussion on occurrence and environment would be meaningless. 
The classification and nomenclature used is that of Prof. G. 0. 
Sars in ' Crustacea of Norway.^ 

Copepoda. 

Oalanoida. 

Eange Note on 

of pH. observations. 
7'2-8'4 Local. 

4'7-8*S Common. 

4‘9-8T Common. 


Eurytmiora rahoti, Pichard 
lJiapto7nus gracilis^ Sars . . . 
castor, Jurine 
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Harpacticids. 


Ran^e 
of pH. 

Canthocamptus staphylinus^ Jurine 4'l-8’4 

mmtdus, Claus 5*l--7*2 

Attheyella ci Sara 5‘2-7‘2 

pygmcPUj Sars 3 *4-7*1 

fi'kpinosus^ Brady 6‘3-7'0 

ivukneri, Kerherv^ 7"8-8*2 

Fitocra hibernica, Brady 7 *2-8 *3 


Cyclopidjs. 


Cyclops ahyssorum^ Sars 6* 2-7 *3 

americcmus^ Marsli 7‘8-8*6 

hicoloi\ Sars 7*0~7*8 

hisetosus., Relilierg 6*4- 8*1 

et'amcaridis, Sars. . 6*2-8’7 

yiyas^ Claus 7 *4-8*2 

lacunm^ Lowndes 6*0-8*2 

layigvidm (var. typ.), Sars 3*0-7* 2 

latipes, Lowndes 6*5-8*2 

namiSj Sars 4*4-7 *2 

pictuSf Koch 4* 6-8*9 

pidchelluSy Koch 4*l-8*6 

rohiestusj Sars * 4*6-8‘2 

rttheUuSf Lilljeborg 6*3-7 *2 

varicans, Sars 7*2“8*6 

venmttcs, Norman & Scott 6*1-7 *4 

vicinm^ OTanin 6*2-8* 1 

vtdgaris, Koch 4'6-9*8 

Mesocyclops crasms, Fischer 7‘6-8*4 

obsoletm^ Koch 7’2-9*8 

Pachycydops annuUcomis, Koch 4*4-9*8 

--- — histriattis, Koch 7*6-8*4 

signatxiSf^QcAi 6*0-8*l 

Leptocyclops agtlisy Koch 4 *6-9 *8 

Ulljehorgi^ Sars 4*6- 7*6 

mtKTurus^ Sars 5*4-8*6 

niao'ur aides ^ Lilljeborg 6'2-9*8 

prasimts, Fischer 4*6-9'8 

sperattiS) Lilljeborg 7*6-9‘0 

Platyeychpe affinis^ Sars 4’7-7'8 

finibriatm^ Fischer 4*1 -8*6 

plialeratus^ Koch 7*2-8*6 


Note on 
observations. 
Common. 

Common. 

Common. 

Common. 

Few records. 
Recently recorded. 
Few records. 


Oommon^ hut local. 
Recently recorded. 
R§re. 

Common. 

Local. 

Few records. 
Recently recorded. 
Common. 

Recently recorded. 
Rather rare. 
Common. 

Common. 

Common. 

Rare, 

Rare. 

Local. 

Common. 

Common. 

Few records. 
Common. 

Common. 

Few records. 
Common. 

Common. 

Common, 

Rare. 

Common. 

Common, 

Rare. 

Common. 

Common, 

Rare. 


It must be noted that the remarks common^ local^ recent, 
etc.j placed in the third column refer to ray own observations 
only- Thus I have not found Eurytemora raboti or Cyclops 
cra$sicaudis outside Edge Island, and only recorded A Uheyetla 
wulmeri as late as the spring of 1927, Sitocra hihernica is 
a yrell-known species, but I have only come across it in two 



459 


and Hydrogen Ton Concentration, 

district?;. Cyclops ahyssorvm is quite a common species, but 
only occurs in large lakes and generally at a considerable 
depth. I liave obtained Cyclops gigas from but one district, 
and only lately recorded botii Cyclops lacuncp and Cyclops 
latijies, althongh they are widely distributed. Other species 
are ratlier rave in this country, but apparently very widely 
distributed and common elsewhere — in particular, Platy- 
cyclops jdmlej'atus ?ini Cyclops van cans. One record is rather 
remaikable : Mesocy clops obsoletus is one of the commonest 
species known and world-wide in its distribution, yet it has a 
comparatively small range of pH. The only explanation 
that I can put forward is that I have never found this species 
except in chalk or limestone districts. A set of breeding 
experiments would bo necessary in order to show whether a 
low pH apart from the absence of calcium is an important 
factor. 

There are altogether forty-three species recorded, of wliich 
twenty-four must be considered quite common, and these 
have a range of 3‘0--9‘8. No species occurs through the 
whole range. It must also be pointed out that, while very 
high and very low values are not particularly reliable, yet 
the ranges in question even at the extremes cannot be far out. 
The figure S'O is probably the lowest ever recorded, and I am 
glad that my observation was in this case confirmed by 
Mr. J. T. Saunders, who gave as the pH 2’95. At the 
other end 9*8 is the highest figure given by a buffer solution 
of thynjol blue, this being the only suitable indicator for 
general purposes. The figure 9*8 should therefore be taken 
to mean that the leading was at least 9*8. Single records 
and observations, of which I have a considerable number, are 
not given. 


Discussion of the Observations, 

Altliough the above figures show conclusively that all tlie 
species studied have a certain range over which the pH may 
be altered without producing any serious effect, arid that this 
range seems to be remarkably large in some species, it by no 
means proves that pH is without influence on the species in 
question. It is more than probable that there is a certain 
optimum value for each species. This value will only be 
obtained by carrying out a considerable number of counts of 
each of the species represented. It is obvious that a range 
must exist, when we consider that the pH of a small pond 
may vary considerably during a single sunny day, and 
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unless the Copepoda and other aultaals were able to withstand 
these fluctuations tiiej could not survive. 

Finally^ one must differentiate between the direct and 
indirect influence of a hi^h pfl. A high pH seems to 
have a direct iiiH nonce on certain Tnfusoria which may 
form the staple food of certain species of Copepoda. 
Calcium and magnesium carbonates may be present in the 
subsoil or in the bed of the stream that feeds the pond ; 
subsequent photosynthesis taking place among algie will 
produce a very high pH, Here, then, are obviously two 
influences at least to be considered — namely, the possible 
direct toxic effect of calcium and magiiosium and the actual 
effect of the pH itself. 

Considerations of this nature led me to carry out certain 
experiments on the direct influence of pH. These are 
described more fully in ‘The Natural History of Wickea 
Fen/ published by Messrs, Bowes and Bowes of Cambridge — 
consequently only brief reference is given here. 

(7. langvidusj Sars, was selected — a species which shows 
every sign of being a transitional one, and of which there 
are a considerable number of varieties. Adult females were 
taken and the eggs hatched out. The nauplii were then 
allowed to grow to the adult state under the widest possible 
variation of pH, with the result that it was found that so 
long as calcium and magnesium salts were not present 
in the water to any great extent a high pH had no 
apparent toxic effect. The animals bred freely, and the 
adults showed no alteration in structure so far as direct 
measurements under the microscope could show. 

It will be seen that C. langvidus has a considerable range 
of pH. Adult females were therefore taken from a district 
with a high value and compared with those from a district 
with a low value. Both lots of specimens were subjected to 
the most careful observation and measurements, and it was 
found that there was no more variation between individuals 
taken from widely separated districts with very different pll 
than between those taken from one and the same pond. 

Conclusion. 

These experiments and observations serve to show tliat 
variation in hydrogen ion coucentratiou can have no direct 
influence on Cyclops langvidus^ and strongly suggest that its 
influence on other species is also small. 
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LX. — Copepoda and Cladocera of the CuilUn hills of the 
hie of Shye, Bj A. &. Lo\kDES, M.A., F.L.S. 

The Cuillin Hills of Skye are one of the most famous places 
ill the British Isles from a geological point of view, but little 
or no systematic work has been done on the freshwater pools 
and rock-basins that occur there so frequently. 

In the summer of 1925 and 1926 a series of collections of 
Copepoda and Cladocera were made, and the hydrogen ion 
concentration or pH value was taken at the same time. 

The Cladocera were identified for me by Miss P. M. Jeiikin, 
of the Zoological Department of Birmingham University, and 
I take this opportunity of expressing my thanks to her. 

The pools in question have the following points in 
common: — They aie all small and shallow. They are all 
very exposed and have an abundant supply of rain, and hence 
the water is in no case stagnant. The vegetation is in most 
cases very scanty, and some of the pools are at considerable 
heights above sea-level. Calcium and magnesium carbonates 
in the forms of chalk, limestone, or dolomite are absent, 
though both calcium and magnesium are abundant in the 
rocks themselves. The rocks of the Grlenbrittle and the 
Roineval districts, where the collections were made, consist of 
basic and ultrabasic igneous rocks, which are, of course, rich 
in ferro-magnesiau silicates and felspars containing a high 
percentage of lime, but in no case do the magnesium and 
calcium accumulate in the fresh water as carbonates or 
bicarbonates, with the result that the pH of all these pools 
is very low. The lowest value recorded was 4*4 and tlie 
highest 6’3. 

List of Species found in Slye, together loitli the Range of plL 
COPBPOUA. 


Diaytomns lacinmfus, Lilljeborg 5*2 

Attheyella p^/ym(Ba, Bars 4’4 

zschokkeif Bchmeii 4 '4 

Cyclops pictus^ Koch 4'C-(V3 

mdyaris^ Kocli 

Tzrtw/w, Bars 4 4~4‘G 

hisetosus, Rehberg 5*8 

luoiduluSf Kocb 4*4-5*8 

rohustiiSf Bars 4*G 

lanyvidtiSj Bars 4*4 

Pachycyclops annul iconiiSj Koch . . . 4‘4-6‘3 
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Zeptoci/clops agilis, Koch 5*0-6 '3 

liUJehurgi^ Sars 4*6-5 8 

prothiuSy Fiicher 4*6-5*8 

macruroichs^ Lilljsborg. 5*2 

inacnirics^ Sars 5*4 

Flatycydops JimbriatuSj Fischer 6*3 

ClA3>OCERA. 

Sida crystallina^ Miiller. 4*6-4'8 

Latona setifera^ dialler 4-6-5-2 

Cei'iodaphiia quadrariyida, Miiller 4*G-4*S 

Bosnmiia ohtitsirostris, Sars 4'4-5*2 

Drepanothrh' deidaiaj Eur^n 4*6 

Acantholebris curvn'ostrisy Muller 4*4-4'8 

JEurycercm hmellatusy MiiKer 4* 8-5* 4 

Acroperm harpc^y Baird 5*0 

Alonopsis tlongatdy Sars. 4*4~5*4 

AUyna afflniSy Lejdig 4* 6-5*4 

Ahnella mnay Baird 4’4-5*4 

excisay Fischer 4*6 

Chgdorus lattiSy Sars 5*4 

Miiller 4*4-5*0 

Polyphemus pedicidusy Linnfi 4*6-6*3 

Dapknia sp. (one damaged specimen), 
tidal pool : 

Mesoehra liUjehorgi 8*4 , 


Description of the vartkos Pools and their pH Value, 
■WITH Lists of the Species contained in them. 

Coit'^ a’ Gkrunnda. 

This is a typical ciicular rock-basin, boanded on all sides 
excejit the south by high walls of rock. The diameter of the 
pool itself is about 400 yards. It -was not possible to ascertain 
the greatest deptli, but it does not exceed 20 feet. The height 
of the pool is 2300 feet. On the north side the bottom is 
sandy, -while on tlie south side, towards the outlet, the floor is 
covered with boulders. There is a great deal of water flowing 
out of the corrie, since it drains a large area and the rainfall 
is very high. Direct sunlight even in summer seems to be 
rather esceptionaj. The water is perfectly clear, and its pH 
was found to be 5’0. Vegetation is very scarce, as the rocks 
at this height are practically bare. The boulders at the 
bottom of the pool are covered -with various filamentous alcrse, 
and by hunting among these algse it is possible to find both 
Copepoda and Cladocera. On the south-east side of the 
basin there is a certain amount of moss, and by squeezing 
this several Harpacticids were obtained. 
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The outflow of water is far too gieat to allow any Entoino- 
straca to exist except at the edges of the pool and in the places 
indicated. 

Species found : — 


Cyclops mdgaris. 
Leptocyclops ayilis. 
Attheyella pygmcea. 
zschokhei. 


Bostninia oUusirostns, 
Aeroperus harpce, 
Alonopsis ehngaia. 

A Iona affinis. 


Coire Lahain, 

The rock-basin is much smaller than Ooir' a'Glirunndaj and 
the corrie itself is much more accessible. Its height is 
1800 feetj and the pH of the water was found to be 5’0. 
There is more vegetation^ and the amount of water flowing 
out must be considerably less. A large part of the floor of 
the pool is covered with grass* There was no difficulty in 
obtaining Copepoda, while the Cladocera were very abundant, 
though the number of species was small. 

Species found ; — 

Cyclops mlgarts, Acropents harpa, 

Leptocyclops agilis, Alonopsk elmgata, 

Attheyella pygnusa. Chydorvs spheericus. 


RoinevaL 

This consists of an isolated and very exposed promontory 
situated in the typical basalt district north-east of Sligachan. 
On the top of the promontory at a height of 1400 feet are 
two small tarns really foimaed by fallen rocks and peat. 
They are both largely filled with sphagnum. The pH of the 
one was 4*4 and of the other 4’6. In both cases the water 
appeared to be extremely cold. 

Species obtained 


Cyclops vulgaris. 

luctdidus. 

Tohuetus, 

langvidus, 

Leptocyclops agilis. 
Attheyella pygmeea. 


Bosminia obiitsirostris. 
AcarAkohhris cu7'vi7^3tris. 
Alompsis elongata. 
Alonella nana, 

Ckydorus sphi^idcus. 


Meall a Mhaim^ 

On the saddle which separates Grienbrittle from the 
Sligachan district there is a fairly large pond. It is quite 
shallow and lies on alluvium. Vegetation is abundant^ 
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thougli it consists chiefly of cotton-grass ( Eriophorum angusti- 
folium) and Utricnlana sp. The height of the pond is about 
1000 feet, pH 5'4, A small quantity of rain causes an 
outflow at either end. Copepoda and Cladocera were veiy 
fairly abundant. Among tlie latter Eurycercus lamellatus 
was particular!}^ conspicuous in the catcli. 

Species found : — 

Cyclops mlgnris. Alonopsis elongctUx. 

Leptocy clops ay ills, Alo7ia ajrnis. 

liUjehorgi, Alonella nana. 

macruroides, ('hydorus latits. 

Bosntinia obtusirostj'is, Eurycercus lamellatus. 

An SgUman. 

The name is here taken to include the numerous ponds 
and sphagnum-bogs that abound at tlie foot of the Ouilliii 
Hills just above Glenbrittle House. The district really 
consists of a broad plateau about 500 feet above sea-level. 
It is covered with thick peat and abounds in small sphagnum- 
bogs and rather larger ponds. Vegetation is abundant, but 
it consists chiefly -of sphagnum and cotton-grass. In the 
larger ponds the leaves of the yellow water-lily [Nupliar 
lutea) occur. 

In all cases these ponds have a very low pH, 4'4“4*8, the 
latter figure being given by the larger ponds with Nuphar. 
In the sphagnum-bogs Cyclops nanus was easily obtained, 
while the larger ponds contained Cyclops pictus, Sida crystal 
lina^ and Polyphemus pedicuhis. 

Species obtained : — 

Cyclops ^pictus, 

vulgans, 

naniis, 

Pachycyclops anriulicornis, 

Lepiocychps liUjehorgi. 

pt'asinus. 

Sida crystallina. 

Latona sit if era. 

Cenodaphnia qiiad^'angula. 

Loch an^ Fhir-hhallaich, 

This is a larger loch altogetlier, being about 600 yards 
long. It is a small valley dammed up by diift. Its height 
is 900 feet and its pH 5*2. (lladocera were not collected, 
though Bida crystallina was conspicuous. 

Species obtained : — 

' lyiapiomus heiniatus. 1 Leptocyclops liUjehorgi. 

Cyclops vtdgaris. | JSida ciystallina. 


Bosminia ohtuMrostris. 
Drepanoihrix detitata. 
Acaniholehris cw'vh'ostt'ts, 
Eurycercus lamellatm. 
Alonopsxs elongata. 

AJona ajfinis. 

Alonella excisa. 
Polyphemus pediculus. 
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Creufj J/Aor. 

This is an enclosed locli, with a widtli of about 300 yards. 
Heigiit about 3i^0 feet above sea-level. pH 6*3, Tegeta- 
tioii abundant. Cladocera were not collected. 

Species jjve^seat : — 


Cyclops vulyaris. 

pictffs. 

Pachycyclops amndicornis. 


Leytocychp^ aqVis, 
Platifcydops fimbriatm. 
Polyphemus pedicuhis. 


Glenhrittle Mecidoics, 

Below Glenhrittle Hou^'e^ and only a few feet above sea- 
level, there are some meadows which contain some small 
pools. In one of these pools, wdth a pH of 5*6^ the following 
species of Oopepoda were found : — 

Cyclops bisetosus^ Lepttxychps lilljeborgi^ 

lucidulus. prasinus. 

Leptocyclops ayllis. 


In a tidal pool at Glenhrittle, with a pll value of 8*4, 
Mesochra Idljeborgi occurred very pleiifcifally. 

Only one specimen of Daphnia was found among the 
collections, and this specimen was damaged. 


LXL — Exotic Muscaridje {Diptera), — XXI. By J. E. 

IMalloch, Bureau of Biological Survey, Washington, D.C. 

Family Muscidae. 

Subfamily CcEyosiixjs. 

Genus Andersonia, nov. 

Generic Characters . — This genus has the normal single 
pair of backwardly curved upper orbital bristles and pre- 
sutural dorso- centrals. The lower cal jp ter is much larger 
than the upper, there are three pairs of postsutural dorso- 
centrals present, and four subequal scutellars, the lower 
stigmatal bristle is microscopic, the costal vein ends at apex 
of fourth vein, and the sixth vein is not abruptly discontinued 
but gradually diminishes apically, disappearing about midway 
to margin of wing. The outstanding characters are the 
Ann. d? Mag. N. Htst. Ser- 10. VoL i. 31 
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presence of two posterior bristles on mid-tibia and one 
antero-veiitral and two aiitero-dorsal bristles on hind tibia, 
all rather bhort. 

Genotyj^e^ the following species. 

Andersoaia vehitinijruns^ sp. n. 

Female, — Head black, frons velvety, triangle slightly 
shining, brownish-dusted on sides, orbits white-dasted, face, 
cheeks, and occiput, except the upper ajedian portion, densely 
M liite-dusted ; antennse. aristie, and palpi black. Thorax 
black, dorsum glossy, wicb two narrow anterior submedian 
Yittce and t.ie posterior margin lightly, and the lateral margins 
densely, white-dusted ; pleura deiiaelv white-dusted. Abdo- 
men coucolorous with thorax, antenur lateral margins and 
incurved lateral portions of tergites white-dusted. Legs 
black, trochanters, mid and bind femora (except their apices), 
and ail the tibiae yellowu Wings hyaline. Calyptrse whitish. 
Halteres yellow. 

Frons longer than wide, at vertex about one-third of the 
head- width, becoming gradually wider to anterior margin, 
triangle extending to middle; each orbit with two anterior 
incurved bristles, and some fine short hairs, in addition to 
the upper bristle; inner verticals loi g, outer pair much 
shorter, not so long as pustv’errit*als and uccllars ; arista 
with its longest hairs not as long as width of third antennal 
segment, the latter fully three times as long as second seg- 
ment ; face slightly concave; cheek not as high as width 
of third antennal segment ; palpi long and rather slender. 
Thorax with the bristles stout, and less tapered than usual, 
tlie fine liairs extremely inconspicuous, some on disc of 
scutellum ; anterior and lower sterno-pleural bristles very 
fine and short. Fore tibia witli one posterior median bristle; 
fore femur with one or two preapical postero-ventral bristles ; 
hind femur with one preapical anteio-veutral bristle. Inner 
cross-vem of wing at about two-fifths from apex of discal 
cell and slightly beyond apex of hist vein. 

Length 4'5 mm. 

Type, east side of edge of forest, Abei'dare Mts,, 7300 feet, 
i^4.ii. 1911 {T. J, Andtj'i^on), 

This genus is named in honour of the collector. 

Subfamily 

Genus iluLPOEUiA, nov. 

Generic Character's, — Head of female similar to that of 
Dichistvmyia, Malloch, each orbit with a very strong brislie 
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at anterior extremity, a few much shorter bristles behind 
this, which are merely short hairs, on middle of orbits, and 
one short but strong bristle at level of anterior ocellus ; 
inner vertical bristles long and strong, outer pair very short. 
Prosternum and centre of propleura bare ; pteropleura with 
one or two short fine hairs near upper margin, which may 
conceivably be absent in some specimens ; metathoracic 
spiracle with a few black setulose hairs on hind margin; 
hypopleura with due hairs centrally : prealar bristle absent ; 
no hairs below calypter. Basal abdominal sternite haired ; 
tergal bristles sparse and long. Hind tibia without a 
postero-dorsal bristle ; hind coxae haired at apices above bases 
of femora as m Lasiops, Meigen, and some other genera. 
First wing-vein bare, third with a few short black hairs near 
base below ; fourth slightly bent forward at apex. 

Genoti/pe, the following species. 

31uIfordia ferrugmea^ sp. n. 

FemaU, — Ferrugineous, slightly shining. Frons, occiput, 
centre of face, second antennal segment, and palpi fuscous. 
Thorax slightly grey-dusted, and with traces of four darker 
vittse on dorsum ; pleura fuscous, pale only on the sutures ; 
fore coxae brownish ; tarsi black. Wings yellowish hyaline, 
the veins yellow. Calyptrae and halteres ferruginous. 

Eyes almost bare : frous at vertex not over one-fourth 
of the head-width, widened anteriorly ; ocellar bristles long 
and strong ; aiista plumose ; cheek nearly twice as high as 
width of third antennai segment. Thorax with 2 4-3 dorso- 
centrals, two pairs of intra-alars, and a pair of present ellar 
acrostichals ; hairs present on sides of scatelliim, but not 
below. Abdomen obconical. Fore tibia with a median 
antero-dorsal bristle ; mid-femur with two or three strong 
bristles near base on postero-ventral surface, and an anterior 
bristle at middle ; mid-tibia with two or three posterior 
bristles; hind femur with short bristles on apical half or 
more of antero- ventral surface and a few on median part 
of postero-ventral ; hind tibia with one antero-dorsal and one 
or two antero-^ventral bristles ; basal segment of all tarsi at 
least half as long as tibise^ Inner cross-vein close to middle 
of discal cell. 

Length 8*5 mm. 

Type^ Tumupasa, Bolivia, December {W, M. Mann)^ 
Mulford Biological Expedition. Type in U.S. Nation^ 
Museum. 

This genus is included in my key to the genera of Museidee 
of the world now ready for the press. 


31 * 
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Genus Dich^etomyiAj Malloch. 

In a recent paper Dr. G. Enderlein has, apparently with- 
out consulting the recent literature on this family, erected 
some new genera for previously described species. One of 
these, Lophomala, was erected for this group and is a straight 
synonym of Dichatomyia, He selected no genotype for his 
concept, so I now designate as the genotype of Lophomyia, 
jlavipalpis, Stein. Enderlein’s genus is heterogeneous. 

DicJi(Btomyia latifrons, sp. n. 

Male, — Black, shining; frons opaque black, parafacials 
silvery above ; thoracic dorsum slightly brownish-grey dusted 
and faintly vittate; abdomen glossy black; legs black, 
tibise brownish ; wings smoky, darkest basally ; calyptrai 
and halteres fuscous. 

Frons about one-third of the head-width, bristles long 
except on middle of orbits ; third antennal segment about 
three times as long as second ; arista plumose. Thoracic 
dorsum with two pairs of prescutellar dorso-centrals, the 
anterior pair shorter than the long hind pair, and only two 
long strong pairs of postsutural dorso-centrals, the anterior 
two pairs minute, practically indistinguishable ; some hairs 
below lower ealypter. Abdomen elongate-ovate, with a pair 
of long bristles on middle of hind margin of second visible 
tergite, and strong bristles at apices of third and fourth and 
middle of fourth. Fore tibia with an antero-dorsal and a 
posterior median bristle ; mid-tibia with two posterior 
bristles ; hind femur with one or two preapical antero-ventral 
bristles and a few short postero- ventral setulae. Wings 
rather short, rounded at apices, costal setulee longer than 
nsual, especially basad of apex of auxiliary vein ; inner cross- 
vein about two-fiftlis from base of discal cell ; fourth vein 
very slightly bent forward at apex. 

Length 7 mm. 

Type, Kampala, Uganda, 17. xi. 1915 (C, C, Gotvdey), 

This species is closely related to palhtarsis (Stein), but 
the frons is wider, the anterior presutural dorso-centrals are 
stronger, the humeri are not yellowish, there is but one 
antero-dorsal bristle on hind tibia, and there are strong 
bristles on hind margin of the second abdominal tergite. 

Eichetornym elegansj sp. n. 

Female , — Head testaceous, occiput, upper orbits, and 
ocellar triangle blackish, remainder of frons fuscous, all 
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with grey dusting ; face yellow-dusted ; antennse and palpi 
honey-yellow ; aristse blacky yellow at bases. Thorax 
testaceous-yeilowj \iith a broad dorso-central grey-dusted 
vitta^ two equally broad black sublateral vittse which extend 
over sides of scutellum, and the lateral mesonotal margins 
yellow-dusted; postnotum brownish ; pleura blackish brown 
except along upper margins. Abdomen shining reddish 
orange. Legs coloured as abdomen. Wings yellowish on 
basal halves, fuscous on apical halves. Calyptr^ and 
halteres yellow. 

Frons about one-fourth of the head- width at vertex, 
widened anteriorly, the orbital bristling normal^ ocellars 
microscopic : arista plumose : third antennal segment fully 
three times as long as second ; cheeks linear ; palpi slightly 
dilated apically. Thorax with 2 + S strong dorso-centrals, 
two pairs of intra-alars^ no prescutellar acrostichals, setulose 
hairs on sides of scutellum, some fine hairs on middle of 
liypopleura, and three equally spaced sterno-pleurals. Abdo- 
men elongate-ovate, median and apical bristles on third and 
fourth visible tergites. Fore femur with postero- ventral 
bristles long only on apical half ; hind femur with two or 
three preapical antero-ventral bristles ; all femora with an 
apical scale-like expansion on anterior side ; fore tibia with 
a short median antero-dorsal bristle; mid-tibia with two 
posterior bristles ; hind tibia with one antero-dorsal and two 
short antero-ventral bristles, and a short setula on postero- 
dorsal side at middle. Only the underside of base of third vein 
setulose; fourth vein not noticeably bent forward at apex. 

Length 8 mm, 

Type^ Suva, Fiji Islands, 20. xii. 1910 (Dr, P, jff. Manson- 
Bahi'), 

The peculiar scale-like expansion of the apices of femora 
is similar to that of the fore femur of females of the 
Australian species Helina addita (Walker), and may be 
confined to the female here also. No species of the genus 
known to me has bicoloured wings, conspicuously bivittate 
thoracic doi’sum, and pale antennae and palpi, as in the 
above species. The only species with conspicuously bicoloured 
wings like those of elegans that are known to me occur on 
the island of Buru. 

Genus Drepanocnemis, Stein. 

This genus belongs to the Limnophora group and is known 
only in the male sex. Stein, in his key to the genera of 
Muscidse of the world, placed it amongst the Coenosiinae 
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because of the presence of but one pair of long presutural 
dorso-central bri=^tles, hut this character alone is insufficient 
guide to tlie relationships of a genus. Neither is the wide 
frons of the male an index to generic relationships, as many 
genera of Phaoniinae have this character, and the details of 
the frons in Drepanocnemis agree with those of Phaoniinae 
and not with Coenosiinge. Important characters not men- 
tioned by Stein follow: — Lower stigmatal bristles not 
directed downward ; prosternum, centre of propleura, ptero- 
pleura, hypopleura, and sides and ventral surface of scutellum 
bare ; no hairs on wing-veins ; third and fourth wing-veins 
subparallel ; lower calypter much larger than upper. The 
veiy broad fore tibia of the male, with the long bristle on 
postero-dorsal surface basad of middle, distinguish this sex 
from that of any other genus known to me, but without 
seeing the female it is impossible to decide definitely if the 
species are entitled to full generic rank. 

Stein described two species ; the one before me now is 
apparently distinct from either of these and is herein 
described as new. 

Drepanocnemis griseovirens^ sp. n. 

Male. — Black, shining, the frons densely grey-green 
dusted; abdomen when seen from behind rather densely 
greenish-grey dusted, tergites 2, 3, and 4 each with a large 
shining black spot, which extends over one-third of the 
dorsal width on anterior margin and almost the entire 
dorsal width on posterior margin. Wings greyish hyaline. 
Calyptrio white. Hal teres brown. 

Eyes bare ; frons at vertex about one-third of the head- 
width; orbits not differentiated, upper bristle long and 
strong, much carved, and directed backward, second mode- 
rately long, curved inward, like the fine short hairs anterior 
to it, the anterior setulje stronger and longer ; verticals long ; 
ocellars fine, rather long, divergent; postverticals almost 
hair-like ; arista swollen at base, pubescent ; cheeks almost 
linear, with strong hairs. Thorax with one very short, and 
one long, pair of presutural acrosticbals and dorso-centrals ; 
posterior dorso-centrals three long pairs. Setulose hairs on 
sides of first visible tergite quite long and numerous ; fifth 
tefgite with four fine long bristles; fifth sternite quite 
deeply cleft. Ventral bristles on fore femur fine, curled at 
apices, the femur compressed, its greatest width about one- 
of its length, the anterior surface opaque black, all 
surfaces hairy^ postero-dorsal edge with one long bristle about 
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one-fifth from base, the apex of ’^iiich is siightly curled, 
and a series of closely })iaced, slightly lanceolate, fine bristles 
fore tarsus shorter tlmn tibia ; inid-tibia with one very short 
antero-dorsal and one longer postero-dovsal bristle; hind 
femur thicker than the other pairs, with many fine soft ventral 
hairs, densest at middle on the postero-ventral surface, and 
about five bristles on apical half of aiitero-ventral sui’face, 
the basal one longest ; liiiul tibia with a long fine aritero- 
(lorsal median bristle. Inner cross-vein a little beyond 
middle of discal cell. 

Length 3*5 mm. 

Type and one paratvpe, Huariaca, Peru, 10,750 feet, 
21. xii. 1913 (C. H, T Townsend^. 

Of the two species described by Stein, hi rticeps\i 2 i^ densely 
hairy eyes and dor (2 has the frons brown and the dorsal 
spots on abdomen are not fused in centre. 

As no genotype has been designated, 1 herein name doree^ 
Stein, and assign the genus to the subfamily Phaouiinae. 

Genus Idiopygus, Mallocb. 

The members of this genus present a striking similarity 
in habits and coloration to certain species of the genus 
Sarcopkaga occurring in Africa, of which group spilogadery 
liTiedemaun, is typical. The peculiar spotting of the cross- 
veins of the wings is very chai'acteristic. 

In Part ill. of this series of papers I presented a synopsis 
of the species of the genus known to me. Before me now 
there is a specimen which appears to be distinct trom any 
of those species, and below 1 describe it as new, 

Idiopygns trrovghfoni. sp. n. 

Male. — Similar to hirtireniris^ Mallocb, in colour, the 
short central vitta on the mesonotuni not extending over 
scutellum. The paired spots on dorsum of al)domen are 
quite conspicuous and present on first to fourth visible 
tergites inclusive, while there are also quite noticeable dark 
dots at bases of the larger bristles. 

Prons about one-lifth of the head-width, each orbit with 
a rather wide gap between the bristles at middle. Dorso- 
centrals 2-b3 ; both pairs of intra-alars present; prealar 
absent; hypopleura bare. Abdominal sternites broad, with 
erect, quite dense, long, fine, black hairs ; processes of fifth 
steruite broad, rounded at apices, with fine, rather dense 
hairs of moderate length. Pore femur with two series of 
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long postero-veutral bristles j fore tibia without long hairs 
or posterior median bristle, two short antero-dorsal bristles 
present ; fore tarsus with short fine hairs on both sides ; 
fore coxae rather densely furnished with long hair-like 
bristles on apical halves ; mesosternum slightly prodaced 
and with dens'e black hairs and bristles which incline back- 
\vard : mid-femur densely furnished with long hairs ventrally 
to beyond naiddle, more bristle-like and erect on autero- 
ventral surface; mid-tibia without long ventral hairs ; mid- 
tarsus normal ; hind trochanters with soft short crinkly 
hairs ; hind femur with some fine hairs at extreme base 
below, and a double series of strong antero-ventral bristles 
apically ; hind tibia with a prominent_, apical ly rounded 
process at apex on ventral surface^ no long hairs^ and two 
antero-dorsal bristles. 

Length 5*5 mm. 

Type^ Willow Grange^ Natal {R. C, irroughton). 

Named in honour of the collector. 

This species, as already stated, is very similar to Afr/i- 
rentris^ Malloch, but the latter has some fine hairs on hypo- 
pleura, and long hairs on ventral surface of hind femur, 
neither of which are present in the new species. 

Genus Helina Robineau-Desvoidy. 

Uelina dasyops (Macquart). 

Male and female . — A black species, superficially resem- 
bling BpUaria lugubris (Fallen). Head black, orbits and 
parafacials silvery-white dusted. Thorax black, rather 
distinctly quadrivittate. Abdomen brownish-grey dusted, 
hardly checkered. Legs black, apices of fore tibise, and all 
of mid and bind femora and tibiee rufous yellow in male, 
similarly coloured in female, but the fore tibise not dark at 
bases. Wings greyish. Calyptrae and halteres yellow. 

Eyes quite densely haired in male, less noticeably so in 
female; narrowest part of male frons nearly twice as wide 
as third antennal segment, orbits setulose from near anterior 
ocellus; parafacials distinctly wider tijau third antennal 
segment, and a little less wide than height of cheek ; arista 
with rather dense hairs, which are not as long as half the 
width of third antennal segment. Thorax with 24*4 long 
dorso-centrals and one or tw^o pairs of long presutural acro- 
sticlials ; three pairs of long postsutural intra-alars present, 
the prealar long, the dorsal hairs fine, long, and erect, no 
hairs on sides of scutellum or on hypopleura, and the sterno- 
pleurals 2 + 2. Abdomen elongate-ovate, the hairs long and 
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setulose on sides apically. Fore tibia with a long posterior 
median bristle ; mid~tibia nitli cue or t^o aiitero-dorsal and 
three or fonr posterior bristles ; hind ftmnr in male mtli 
some long bristles on a])ical half of an tero- ventral and some 
long setalose hairs on apical fourth of postero-veutral sur- 
face ill feinaie the bristles and hairs are less numerous and 
shorter ; hind tibia in male uitli two or three long antero- 
dorsal bristles and two series of long, finer, bristles, one on 
the antero-ventral and the other on the posterior surface ; 
in the female there are two or three antero-dorsal and three 
or more antero-ventral bristles, and sometimes one posterior 
bristle near base. Wings with the veins bare ; first posterior 
cell not narrow^ed at a| ex. 

Length 7-9 mm. 

Falkland Islands, from whence it was originally described. 

Stem in 1911 described a South American sp'ecies, 
dasyops, which is congeneric with the above. I propose 
as a substitute for dasyops^ Stein, the name dasyophthihia^ 
nom. nov. 


Subfamily Mrsciy^. 

Genus Orthellia, Robineau-Desvoidy. 

Orthellia lasiophthahna^ sp. n. 

Male , — Head black ; frons shining black on orbits ; para- 
facials rather densely, face morethinly white-dusted ; antennse 
and palpi black. Thorax deep metallic blue-green, with two 
narrow subraediaii presutural dark vittae, between which 
there is faint white dust. Abdomen concolorous with 
thorax, whitish-dusted only on the incurved lateral portions 
of tergites. Legs black. Wings hyaline, brownish on base 
of costa to a little beyond humeral vein. Lower calypter 
black, upper one white. Halteres fuscous. 

Eyes quite conspicuously haired, facets moderately enlarged 
above in front; Irons fully as wide as third antennal seg- 
ment, the orbits with rather dense erect hairs on their 
entire length ; inner vertical bristle long, the outer absent ; 
facial ridges haired on almost their entire length. Thorax 
with rather dense fine erect black hairs of moderate length, 
amongst which there are distinguishable the posthumeral 
prescutellar acrostichais, one strong, and one very weak and 
short, pair of postsutural dorso-centials, and one pair of 
intra-alars on disc; sides of scutellum haired. Abdomen 
short-ovate, with erect black hairs which are longest on 
sides and apically, and without bristles. Fore tibia without 
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a median posterior bristle ; mid-tibia without an antero- 
dorsal bnstle ; hind femur with bristles on apical half o£ 
antero-rentral surface ; antero-dorsal and antero-ventral 
bristles on hind tibia short, the calcar present. Entire 
surface of wing microscopically haired. 

Length 7 mm. 

Type, Kenya Colony, Lumbwa Reserve, iv. 1920 (F. IF, 
Dry), 

This species runs to hirticeps^ Stein, in my key to the 
species of this genus in Part XI. of this senes of papers. 
That species, however, is unicolorous violet-black in colour, 
the postsutural dorso-centrals are in four pairs, with the 
two anterior pairs weak, and the hal teres are yellow. 

Orthellia trispina, sp. n. 

Female . — Similar in colour to myyiceps, Macquart, the 
head black, upper orbits shining black, thorax and abdomen 
metallic blue-green, with violet reflections, most pronounced 
on fourth tergite of latter. Wings greyish hyaline. Calyptrse 
brownish. Knobs of halteres yellow. 

Erons at vertex about one- fifth of the head-width, widened 
anteriorly, the orbits very narrow, each with one long and 
one short forwardly directed supraorbital ; vibrissal angle 
but slightly produced. Thorax with l-}-3 pairs of strong 
dorso-centrals, and one pair of intra-alars ; sterno-pleurals 
1-1-3. No macrochsstae on abdomen. Fore tibia without a 
median posterior bristle ; mid-tibia without an antero-dorsal 
bristle, the posterior and ventral bristles strong ; hind femur 
with a rather widely spaced series of long antero-ventral 
bristles^ and one about middle of postero- ventral surface ; 
hind tibia with distinct postero-dorsal bristle, one moderately 
long, and a series of short bristles on antero-dorsal surface, 
and two short antero-ventral bristles. Wings normal, the 
base of stem-vein with a long setnlose hair on hind side 
above. 

Length 8 mm. 

Type, Wai Lima Z., Sumatra [Karny ), 

This species differs from abnormis, Malloch (Africa), and 
niyrieeps, Macquart (Australia), the only two species known 
to me which run to caption 11 in my key to the species 
of this genus, in having three strong pairs of postsutural 
dorso-centrals instead of four pairs. 

Genas Morellia, Robineau-Desvoidy. 

' Morellia minor ^ sp. n. 

species very similar to prolectaia^ Walker, and 
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calyptrata, Stein, to tlie latter of which it runs in my key 
to the species of the genus in Part XI. of this series of 
papers. From prolectafa it differs in the smaller size and 
entirely yellow calyptrse and from it and calyptrata in 
having three or more long fine bristles on apical half of the 
postero-ventral surface of fore tibia, the longest of which is 
much longer than the tibial diameter. The general colour 
is a glossy blue-black, with the usual white-dusted dorsal 
vittse on thorax and markings on abdomen. The eyes are 
bare, the frons is almost linear, there are two pairs of post- 
sutnral dorso-centrals present, the mid-femur lias some strong 
apical dorsal bristles, the mid-tibia has a comb-hke series on 
minute bristles at base on antero-dorsal surface, the hind 
femur has an antero-ventral series of bristles, strongest 
apically, and a weaker series on basal half of postero-ventral 
surface, and the hind tibia has a series of short antero-dorsal 
bristles, two beyond middle longer than the rest, but shorter 
than the tibial diameter, three short antero-ventral bristles, 
and a few almost indistinguishable hairs on apical half of 
postero-ventral surface. Otherwise as calyptrata. 

Type, Zanzibar, near Mazi Mqja {H, J. Snell). 

S ubf amily giniix^. 

In my first alignment of this group I placed it with the 
Tacliinidse, where it has usually been placed by other writers. 
The proper systematic position, however, is very difficult to 
determine. If the hypopleural bristles are to be accepted 
as of primary importance in determiniug the limits of the 
major groups, then the conclusion might be that Eginiinse 
is a subfamily of Calliphoridfe, there being no developed 
postscut elUim evident. The wing- venation, however, is 
typical of Phaoniinm as are also most of the other characters, 
including the lack of basal bristles on ventral surface of hind 
metatarsus. I am therefore iuclined to remove the group 
to the family Muscidse and consider it a subfamily, distin- 
guished from all others therein by the presence of distinct 
bristles on hypopleura close to spiracle. 

I present below the description of a new genus and species 
of the subfamily. The species are evidently rare in nature, 
and though the general habitus and distinguishing features 
of the insects are quite obvious to the average student of 
Diptera, it has been necessary to erect a new genus for each 
of the five species now knowu. Whether these are remnants 
of a disappearing group or recent mutations I do not care to 
suggest. Below I append a key to the genera, all of which 
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are found in the Eastern Hemisphere. The key is based 
upon actual examination of the genotypes. 

Key to the Genera. 

1. rrosternum setulose ; of male teparated 

by about one- third of tlie head- width ; 
femora without short stout preapical antero- 
Tentral =!pines ; sixth winp'-vein traceable 

to marjpn of winp: (European) Egmia^ Rob.-De^. 

Pi-osternum hare (Oriental) 2. 

2. Sixthwing-Teiu distinctly traceable to margin 

of wing; frons of male one-third of the 
head-width ; anterior intra-alar and pre- 
ecutellar acrostichal bristles undeveloped ; 
all femora with short stout antero-ventral 


spines on part of their length Xenotachina^ Mall, 

Sixth wing-vein ceasing before attaining 
margin of wing ; frons of male less than 
one-iifth of the head- width ; prescutellar 

acrostichal bristles present 3. 

S. Eemora lacking preapical comb of short 
stout spines ; hind tibia with one antero- 
dorsal bri^^tle; frons of male about one- 
eighth of the head-width ......... ... Egimella, Mall. 

At least the fore and mid frmora with pre- 
apical antero-ventral comb of short stout 

spines 4, 

4. Anterior intra-alar bristle long and totrong ; 
the centred discal bristles on tergites 2 to 
4 inclusive as long as those at apices of 

the tergites Syngaynoptera, Schnahl. 

Anterior intra-alar bristle undeveloped ; the 
central discal bristles absent from second 

tergite, very weak on tergites 3 and 4 . . . . Mac^'oeginia^ gen. nov. 


Genus Macroeginia^ nov. 

Generic Characters. — Similar to Syngamoptera in general 
habitus and in all characters except those mentioned in the 
foregoing synopsis. 

Genotype, the following species. 

Macroeginia pendleburyi, sp. n. 

Male . — Testaceous-yellow, slightly shining. Interfrontalia 
opaque dark brown, orbits, parafacials, and face white- 
dusted ; occiput fuscous (except on lower part) and grey- 
dusted ; antennse pale yellow ; aristae brown, paler at bases ; 
palpi testaceous. Thorax slightly darker on disc of meso- 
notum, the lateral margins pale-dusted, and without evident 
vittae* Abdomen with a large blackish elongate central 
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mark on each tergite except first. Tarsi fuscous. Wings 
yellowish hyaline. Halteres yellow. 

Frons at vertex about one-eighth of the head-width_, 
widened at anterior raargiiij orbits narrow, not obliterating 
interfrontalia, and strongly bristled on their entire length 
except behind anterior ocellus ; ocellar bristles very small; 
vertical bristles shorter than orbitals ; arista long plumose ; 
third antennal segment about twice as long as second ; 
paraf acials narrow . Thorax with 2-1-3 pairs of dorso-centrals, 
a distinct pair of prescutellar acrostichals, only one pair of 
intra-alars, no preaiar, and a hare stripe on each side of the 
two central series of fine presutural acrostichal hairs ; 
sterno-pleurals 1 h- 2 ; scntellum with four strong marginal 
bristles, the basal pair almost indistinguishable from the 
cliscal setulae ; about six hypopleural bristles present. 
Abdomen cylindrical, tapered to apex, the apical bristles on 
tergites long and strong, none on middle of apex of first 
visible tergite or on middle of disc of second, those on 
middle of disc of third and fourth very short ; hypopygiuin 
small, almost concealed. Fore femur with a few rather 
weak short preapical a ntero- ventral bristles, mid and hind 
femora each with a series of short stout bristles on apical 
third or less, which are quite distinct from the much longer 
and finer bristles basad of them, the ventral surfaces of 
hind femora with quite long, fine, and rather dense black 
hairs; hind tibia with the ventral hairs longer than usual, 
the three antero-ventral bristles slender, and two or three 
antero-dorsal and postero-dorsal bristles. Costal vein very 
thin from beyond apex of third to apex of fourth vein ; 
ultimate section of fourth vein about 2*5 as long as pen- 
ultimate section. 

Length 10 mm. 

Type, Batang Padang, Perak, Federated Malay States, 
15-20 miles from Tapah Padang, 9. iii. 1925 (U. M. Pendle- 
bury), 

ISamed in honour of the collector, and the type deposited 
in the British Museum at his request. 

Family Calliphoridse. 

I have been actively engaged for some two or three years 
in ivorking up material in this family from all over the 
world in the hope that it might be possible to develop a 
system for the separation of the major groups. Unfortu- 
nately, lack of material has to some extent prevented com- 
pletion of the work as soon as I had hoped, and with the 
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exception of a few isolated papers on groups from various 
parts of the Orient and Auotralia I have been unable to 
accomplish very much. I have, however, been able to dis- 
cover certain characters of structure which can be used in 
distinguishing genera and segregates of genera, and to some 
extent also subfamilies, and in the hope that it may be 
possible for other workers to test these out I am including 
them in such papers as I submit for publication, often in 
the species-descriptions. 

Subfamily RmmiKjB, 

Genus STRoxGyLONEtjRA, Bigot. 

[u this genus, as I pointed out in a preceding part of this 
series of papers, there are several well-defined segregates 
which might be accorded at least subgeneric rank by most 
specialists on Muscoidea. Without access to a greater 
number of species in larger quantities than are at present 
available to me, I do not care to adopt this course, but it is 
probable that ultimately Thelyckceia, B. & B., and Strongy^ 
loneura. Bigot, will be accepted as the names for my segre- 
gates B and C respectively. I give below a synopsis of 
characters for dividing the groups. 

Synopsis of Gi'oups. 

1. First wing-vein '^etiilose beiuw at ba^e, the setulee in the 

hollow and dilHcult to distinguish unleas with a ^eiy 
high-power lens ; postalar dechvily haire I in part, some- 
times microscopically so ; fourth abdominal tergite with 
strong discal bristles 

First wing- vein without setulae at base below 

2. Lower calypter produced lobe-like at base on inner side, 

so that Its margin lies close againsst basal lateral angle 
of sciitailum : postalar declivity usually distinctly haired 
in part 

Lower calypter straight, or almost so, on basal half of its 
inner margin, and well separated from lateral hasal angle 
ofacutellumj postalar declivity normally eutireh baie . 

Group A. 

This group contains specie^ in which there are some 
aetulte m the hollow on tlie under side of hasal part of first 
vein. 

I have before me four species of the group. One of these 
is very similar in all characters, colour, etc., to the descrip- 
tion of v'vridaurea^ Wiedemann, and has the lower calypter 
iohulate on inner side at base, which character would throw 
it into Group B if the setulse on first vein wei'e disregarded. 


Group A. 
2 . 

Group B. 
Group C. 
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The other three species have the lower calypter straight on 
inner margin basaliy and would fall into Group C if the 
setuiee on first vein were disregarded. It is this parallelism 
in the various groups that leads me to consider the species 
as all belonging to the same genus^ though it may not so 
influence other systematists. 

I append below a synopsis of the specific characters of the 
group. I have failed to trace three of the species to described 
forms, and all of them ai'e from the Orient. 


Key to the Species. 

1. Lower calypter as broad as long, very evidently 

lobulcite on inner margin at base, and con- 
tiguous to lateral basal angle of scutellum ; 
mid-tibia of male without aveutol submediau 
bristle ; pleural hairs golden yellow except a 
few on upper margin of mesopleura ; hairs on 
underside of basal section of first vein yellow, 
the same vein with a series of fine yellow 
hail’s above the black bristles on basal section 

above 

Lower calypter longer than broad, its inner 
margin straight for some distance from base, 
and standing well clear of base of scutellum ; 
hairs on at least all of the mesopleura black ; 
setulae at base of first vein on underside black ; 
first (stem) vein with a single series of black 
bristles on upper side of its basal section .... 

2. Mid-tibia of male without a strong submediau 

ventral bristle ; wings greyish on basal half, 
conspicuously blackened on apical half ; thorax 
metallic blue, when seen from behind with 
drab-grey dusting in front of suture, and no 
evident rittm ; narrowest part of frons in male 
not nearly as wide as distance across posterior 

ocelli 

iDd-tibia of male with a strong submedian 
ventral bristle 

3. Thorax conspicuously grey-dusted, mesonotum 

when seen from behind with three black vittae, 
which are conspicuous behind suture j disc of 
scutellum densely grey-dusted, checkered ; 
fourth visible tergite of abdomen in male 
without, that of female with, long strong 
central discal bristles ; stemo-pleura with 
dense whitish-grey dusting and p£ue-haired . . 
Thorax iueonspicnonsly grey-dusted, noticeably 
so only in front of suture when seen from 
behind, and without evident vittae ; scutellum 
metallic blue-green, undusted ; fourth visible 
tergite in male with long strong central discal 
bristles ; stemo-pleura metallic blue-green, 
with black Iiaha 


cupreom'idiSj sp. n. 




micanb, Bigot. 
3. 


sp. u. 


phiiippinensiSf sp. n. 
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Btrongyloneura cupveoviri Ms ^ sp. n. 

Male and female . — Head testaceous-yellow, interfrontalia 
brownish fuscous, upper occiput black, glossy except on the 
margin and below, cheek brownish on a small part at middle 
abo^^e^ the entire orbits, parafaeials, and cheeks densely 
yellow-dusted ; antenivde and palpi testaceous-yellow, third 
segment of former slightly browned above ; aristm fuscous, 
yellow basally. Thorax metallic green, with greyish dusting, 
most dense on pleura, which gives it a rather dull appearance, 
the surface with coppery reflections, especially on anterior 
half of mesonotum ; scutellum unieolorous green ; pleural 
hairs yellow, the only black hairs present confined to upper 
margin of mesopleura ; a few pale hairs amongst the black 
ones on lateral margins of mesonotum. Abdomen metallic 
green, with a diffuse blackish central vitta and apical 
marginal fascia on each tergite except the first visible one, 
the whole surface whitish-dusted, but changeable according 
to the position of the abdomen, in th^ male there is a very 
pronounced coppery tinge on the apical two tergites both 
above and below ; hairs black on dorsum, yellow on venter. 
Legs black, femora with greenish or coppery tinge, tibije 
and bases of tarsi browiiLh yellow ; fore femora black- 
haired on posterior surface. ^Tings yellowish hyaline, 
faintly browned apically on costa. Calyptrse and halteres 
yellow. 

Eye-facets in male normal, the frons in same sex linear; 
autennse a little over half of the length of face, with a narrow 
Carina separating their bases ; parafacial a little wider than 
third antennal segment, with fine black hairs; cheek as 
high as length of antennae, black-haired in front. Prealar 
bristle less than half as long as the autexuor supra-alar; 
pteropleura with one black bristle ; scutellum with six long 
marginal and two discal bristles. Fourth visible tergite in 
both sexes witli strong central discal bristles ; hypopygium 
of moderate size. Mid-tibia of male without, of female 
with, a strong submedian ventral bristle; hind coxm with 
pale hairs above at apices. Apical section of fourth wing- 
vein as in Musaa do?)iesiica. 

Length 8—9 mm. 

Type, male, Kuala Lumpur, Selangor, F.M.S., Gombak 
Valley, 11.x. 1921 (F. M. Pendleban/) ; allotype, Malay 
Peninsula, ex coll. Agr. Dept., Bukit Kutu, 15. xii. 1915. 

Type in British Museum. 

One of several species which agree very well with the 
description of viridaurea^ Wiedemann, but the only one in 
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which the first vein has setulae below on the basal part and 
in which there are hairs on hind coxse at apices above. 
This last character is very rare in this genus, though met 
with in several other genera in the family, mostly in 
Calliphorinse. 


Btronyylonewra micans (Bigot). 

Male and female , — Head fuscous ; occiput glossy except 
on margin and lower part ; orbits, parafacials, and cheeks 
yellowish-grey dusted, the cheeks yellow on upper and lower 
margins and in front ; face testaceous ; antennae and palpi 
yellow-testaceous, third segment of former brownish above ; 
hairs on cheeks black, some of those on lower part of occiput 
alone yellow. Thorax brilliant blue-green, metallic, meso- 
notum with slight grey dusting in front of suture when 
seen from behind, and only in female with noticeable dark 
vittae anteriorly, though there are traces of two coppery 
submedian vittm in front of suture ; scutellum undusted ; 
sterno-pleura lightly whitish-dusted ; all pleural hairs black. 
Abdomen coloured as thorax, but with more evident white 
dusting, especially below and on anterior latez’al angles of 
tergites, each tergite with a diffuse central vitta and apical 
fascia blackish, sometimes forming a large dark subtriangular 
mark on each ; abdominal hairs black, pale hairs confined 
to second sternite. Legs black, fore femora greenish, tibise 
and bases of tarsi usually brownish yellow. Wings greyish, 
conspicuously blackened on apical halves, most densely so 
costal ly. Lower calypter brownish, its base and the upper 
one white in male, both whitish in female. Halteres 
yellow. 

Structurally different from the preceding species in having 
the antennse closer together at bases and about two- thirds 
as long as face ; the thorax usually with l-|-2 instead of 
2-p4 pairs of acrostichals ; the bend of fourth vein in male 
more rounded : and no fine hairs on hind coxse at apices 
above. 

Length 8-9 mm. 

Localities , — Kuala Lumpur, Selangor, 20. x. 1921 

{H, M, Pendlehury) ; Depok, Java (Bryant and Palmer)’, 
one male (headless) and one female, Nakon Sri Tamarat 
Khao Ram, Peninsular Siam, 1-2. iii. 1922 [H. M, Fendle- 
hury) ; one male (dissected), Mt. Salak, Java, and one 
female, Bantar Gebang, Java (Bryant and Palmer) ; one 
female, Kolumbagan, Mindanao, and one female, Mt. 

Ann, (k May, iV. Hist Ser. 10. Vol, i. 32 
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Maquiling^ Luzon Province, Philippine Islands (C. F. 
Baker), 

The last-mentioned specimen differs from the others in 
being deep violet-blue in colour, and in having the legs 
entirely black, but in no other respect, 

I am indebted to Mr. J. B. Collin for data upon Bigot's 
type of Cosmhia micans which provide a basis for this 
identification. 


Strongyloneura vitiigera^ sp. n. 

Male and female, — Occiput, orbits, and upper parafacials 
fuscous, cheeks and face testaceous, all obscured by dense 
yellowish dusting ; interfrontalia brown ; antennsc and palpi 
yellowish testaceous ; hairs on lower occiput yellow, the 
others black. Thorax metallic green, quite densely pale 
grey-dusted, the dust on dorsum checkered, the mesonotum 
with three rather broad and conspicuous black vittse ; sterno- 
pleura quite densely whitish-dusted ; pleural hairs yellow, 
those on mesopleura black; both spiracular coverings 
blackish. Abdomen coloured as thorax, with dense dusting 
and black markings even more evident than in last species, 
hairs mixed black and pale below. Legs black, femora 
slightly greyish-dusted and tinged with green ; tibi^ and 
bases of tarsi brownish yellow. Wings hyaline, sometimes 
with a faint dark cloud along apical half of costa. Calyptra? 
white. Halteres yellow. 

Brons of male about twice as wide as, parafacial fully 
as wide as, third antennal segment ; palpi of female very 
slightly wider than those of male. Thorax with 2+3 pairs 
of acrostichals. Fourth visible abdominal tergite with the 
central discal bristles weak in male, very strong in female ; 
female with a strong ventral submedian bristle on mid-tibia, 
male without one. Bend of fourth vein almost as in Mmca 
domestica. 

Length 7-7*5 mm. 

Type, male, Kuala Taku, Pahang, F.M.S., 5.xii. 1921; 
allotype, Kuala Lumpin’, Selangor, P.M.S., 17. ix. 1922 
(H. M, Pendlebui'y), 

Strongyloneura philippinensis, sp. n, 

Male , — ^Very similar to bipennis, but more green than blue 
in colour, and with the apical portions of wings less notice- 
ably darkened. Structurally distinguished as noted in the 
foregoing key, and by having the abdomen more robust 
at apex, the hypopjgium being larger and more strongly 
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bristled. In both specimens before me the legs are entirely 
black. 

Length 7-9 mm. 

Type, Los Banos; paratype, Snrigao^ Mindanao, Philippine 
Islands (C. F. Baker). Type iu authoi’^s collection. 

I hope to be able to publish further data upon this species 
«hen more specimens come to hand. 

It is possible that apicipennis^ Senior- White^ belongs to 
this group, but the description does not suit any of the 
species included herein. 


Group B. 

This gi’oup is probably equivalent to Thelychoeta, B. & B., 
but I am not absolutely certain of this, having no authentic 
specimens of chalybea, B. & B., which is the genotype. The 
authors of the genus made no mention of the structure of 
the lower calypter, which I use to distinguish the group, and 
without a careful comparison of several species vhich are 
very similar in colour-characters it is impossible to decide 
which is chalybea. I liope that I may be able to obtain a 
loan of the type-specimen of chalybea shortly, and may also 
obtain some of the related species, the types of which are in 
European Museums. 

All of the species of this group are from Africa and the 
Orient, one being from China, and none occur in Australia 
or the New World. Even the most recently described species 
of the group are unidentifiable from the descriptions, as the 
principal characters for the differentiation of the species are 
not mentioned by any author, and only examination of types 
will insure correct identifications. There appear to me to be 
a very large number of species in the Orient, aud possibly 
hypopygial characters will have to he examined to decide 
definitely just how many there are. 

Strongyloneura pseudoluciliay sp. n. 

Male and female. — Bright metallic green, with slight 
coppery reflections and light whitish dusting on thoracic 
dorsum and abdominal tergites. Head testaceous-yellow, 
frons and occiput fuscous, the dusting on occiput greyish, 
that on remainder of head yeUow ; antennse and palpi testa- 
ceous-yellow, third segment of former slightly browned ; 
aristae fuscous, paler at bases ; hairs on lower part of cheeks 
and occiput yellow, upper hairs on cheeks and those on para- 
facials black. Thorax with faint traces of a pair of narrow^ 
presutural submedial dark vittse on mesonotum ; some pale 
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hairs at notopleural bristles ; all pleural hairs yellow except 
on upper two-thirds of mesopleurse j anterior spiracular 
covering browu. Abdomen \uth a quite noticeable purplish 
dorso-central vitta, and narrow apices to tergites of same 
colour except that of fourth which is broadly deep blue j 
second sternite pale-haired. Legs black, femora blue-tinged, 
tibiae sometimes brownish. Wings slightly brownish, more 
evidently so basally. Calyptrse white, slightly tinged with 
yellow. Halteres yellow. 

Frons of male at narrowest point about twice as wide as 
the rather narrow third antennal segment, orbits and para- 
facials with quite strong, shorty black hairs ; third antennal 
segment fully twice as long as second, and not as wide as 
parafacial j face slightly rounded but not carinate ; cheek as 
high as length of antenna. Thorax with 2 + 3 acrostichals 
and 2 or 3 + 4 dorso-centrals ; postalar declivity bare. 
Abdomen stout, hairs strong, fourth tergite with a transverse 
series of strong bristles ; hypopygium stout. Male without, 
female with, a submedian ventral bristle on mid-tibia. Bend 
of apical section of fourth vein suhangular. 

Length 8-9 mm. 

Type^ male, allotype, and two male paratypes, Mt. Omei, 
Szechuen, China, Si Gi Pin, 1925 (D. C. Graham), Type in 
U.S. National Museum. 

This species has much the same habitus as natahmis^ but 
has the lower calypter lobuJate on inner side basally. The 
lack of hairs on postalar declivity is distinctive, most of the 
other species have some quite noticeable hairs present. 

Strongyloneura grossa, Villeneuve. 

This species belongs to this group. The antennae are 
separated by a flat carina which is as broad as one antennal 
insertion, and the fourth abdominal tergite lacks discal bristles 
and is transverse at apex in the female. 

I have previously recorded the species. 

Strongyloneura jacatriw^ Villeneuve. 

The two specimens of this species I have before me were 
given to me by Mr. C. H. Curran and were compared by him 
with examples so identified by Dr. Villeneuve, Tlie speci- 
mens do not agree absolutely with the description, having the 
antennae fuscous except the base of third segment and 
the palpi black, while the description gives both “’obscure 
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testaceis.-^^ However, I accept the ideatification. The hypo- 
pyg'ium is as figs. 2a & b. 

The specimens are from the type-locality, Stanleyville, 
Belgian Congo. 

Fig. 2. 



Fig. 1 . — Strongyhymira prasina, apex of venter of female.^ 

Fig. 2, — StrongyloneumjacafrLx. o, bypopygium from side^; forceps 
of same from behind. 

Fig. 3 . — Btrongyloneura pmditla, apex of abdomen of male from side. 


Strongyloneura viridocana^ Hough. 

Two males before me I assign to this species. They closely 
resemble the above-mentioned species in the male sex, but 
the thoracic dorsum in jacatriw lacks whitish dusting, while 
in mridocana it is rather evenly, though sparsely, white- 
dusted, most evident in front when the thorax is seen from 
behind ; in both examples there are about eight black bristles 
on the upper portion of the pteroplenra, while in both sexes 
cA yacatrix there are but three such bristles. The wings are 
also not obviously brown on the apical halves, as is the case 
in the latter, and the facial carjna is more prominent above 
and more distinctly sulcate. 

Both species have a submedian ventral bristle on mid-tibia 
in male. The hypopygium is the same as in yacatriw^ and 
the latter may be merely a colour-variety of mridocana^ the 
latter name having priority. 1 consider pubera^ Villeneuve, 
as possibly the same species. 

Locality , — Upper Tongaat, Nataly November J919 [C, N, 
Barker), 

Strongyloneura villenemi% Curran. 

This species is bright blue or blue-green in colour, with 
blackish apices to the abdominal tergites. It is rather similar 



48G 


Mr. J. H. Mallocli on E.votic MascarklDe. 

ia structure to the preceding, having the face similarly 
carinate, and the fourth abdominal tergite in female rpithout 
discal bristles. The wing is iiifuscated on costa, the dark 
mark interrupted just beyond the apex of iirst vein. 

Besides the paratype which I have received from 
'Mw Curran, I have a female from Kwa Tbo Biver, Eket 
Distr., S. Nigeria, 16. vi. 1911 (Capt, Humphrey), 

Strong yloneur a viridaurea (Wiedemann). 

This species-name has been used by various writers on 
Oriental Diptera, but it is absolutely certain several species 
are contained in the concept. Senior-White has sunk 
Somomyia cmruleocincta, Bigot, S. sivak, Bigot, and S, versL 
color ^ Bigot, as synonyms of viridaurea. Suspecting from an 
examination of my material that there might be more than 
one species contained in the Bigot material I wrote to 
Mr. J. E. Collin regarding certain characters which I con- 
sider are of specific significance, and his reply convinces me 
that the three species above mentioned are not all the same, 
so they cannot all be synonyms of viridaurea. The species 
sir ah belongs to Group C, having the lower calypter without 
a lobe on inner side. The lower calypter in both the other 
species is lobed, more strongly so in cmuleocincta than in 
versicolor ; in the former, however, the mesopleurai hairs and 
those on notopleural region are all dark, while in versicolor 
they are pale except a few about middle of the mesopleura, 
which are dark. 

Air. W. L. AIcAtee recently examined the type-specimen 
of viridaurea at my request in Vienna. It differs from the 
last two species above mentioned in having both of the scales 
at base of costa yellow, the others having the basal one black 
and the second one black or brown. Mr. McAtee also 
examined the type-specimen of mimda, Wiedemann, and it 
agrees in those characters with viridaurea, 

I hope to be able to borrow the type-specimen of viridaurea 
later and make an exhaustive examination of it to determine 
which of the species before me it is, or if I really have the 
species. At this time I consider I have the species from the 
Philippines and Java. 


Group C. 

This group contains the species which are most closely 
similar to prasina, Bigot, the genotype of Strongyloneura, 
Mr. Collin has kindly furnished me with some details of the 
type-specimen of prasina as follows : Strongyloneura prasina^ 
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Big. j has narrow thoracic sqaamcC (your Strongyloneiira type)^ 
the bare costal sclerite at base of wing is yellow, and the 
fine haii*s in notopleural depression and on pleura are pale. 
The type (a female) has a very distinctive last abdominal 
sternite (fig. 1). No hairs in hollow on underside of first 
vein. Postalar declivity bare. The hairs on facial orbits 
have been almost rubbed off in type, but there are indications 
that such hairs were at one time present. 

I have seen no specimen which agrees with the above in 
all characters. 

In the group under consideration the postalar declivity is 
bare in all species known to me, and in this respect the 
species differ from most of those placed in the other two 
groups, though in Group A all the species except cupreo- 
viridis have their hairs extremely short and difficult to 
distinguish except under a high-pow'er lens and in a very 
good light. 

I have before me a large number of species belonging to 
the group, and, though they are rather similar in general 
habitus, most of them possess characters that lend themselves 
to the distinction of the species quite readily. The group is 
met with in Africa as^well as the Orient, but does not, so 
far as I am aware, extend to Australia. It is impossible for 
me to identify many of the already described species, because 
here, as in most genera, the characters which I make use of 
for the distinction of the species were ignored by the original 
describers, and any attempt to associate the specimens with 
printed descriptions is futile without a comparison of type- 
specimens with those in hand. I have but three species 
available to me in type-material and take this opportunity 
of presenting some data upon these which may serve to 
distinguish them further than they were in the original 
descriptions. Some of the species described herein as new 
may have been described before by other workers, but nothing 
is to be lost by redescribing them, and confusion may arise 
were they misidentified and erroneous identifications recorded 
here. 


Strongyloneui'a nlgrohirta^ sp. n, 

Male . — Head black, more reddish on the less chitinous 
portion above and in front of the haired area of cheeks ; 
postocular orbits yellowish-grey dusted, frontal orbits simi- 
larly dusted, but as the dusts descends on parafacials it 
becomes more silvery, lower part of parafacials shining black, 
the haired part of cheek shiiiiug and lightly grey-dusted ; 
antennae broun ; palpi fuscous. Thorax dull metallic green, 
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with a coppery sutfusion and grey dus^tiiig on dorsum, tlie 
pre«;utaral area with a pair of narrow submedian coppery 
vittie ; pVura more shining than mesonotum. Abdomen 
dark metallic blue-green, apices of tlie tergites coppery or 
purplish, the disc almost entirely bronzy blackish and quite 
deii'^ely brown-dusted, t\ith no e\ident chcckerings or vitta. 
Legs black. Wings smoky, darker, brownish fuscous, ou 
entire length of costal portion. Halteres brownisli yellow. 
Calyptrie brown. Ail hairs black. 

Prons not as wide at narrowest part as third antennal 
segment, the inner orbital bristles long anteriorly, becoming- 
shorter above, and discontinued above middle of frons. 
Inner vertical bristles well developed, outer pair not evident ; 
parafacials a little wider than third antennal segment, with 
sparse, rather strong hairs ; face with a rather broad, 
rounded, central carina on upper half, the antennae at bases 
separated by about half the width of one antennal socket ; 
antennae not over half the length of face, third antennal 
segment about 1*5 as long as second ; vibrissae well above 
mouth-margin ; cheek higher than length of antenna. 
Thorax with three pairs of well-developed presutural acro- 
stichals, the posterior pair widest apart ; postalar declivity 
bare. Abdomen slightly flattened above, fourth tergite with 
a median transverse series of fine bristles ; liypopygium of 
moderate size. Bend of fourth vein broadly rounded. Mid- 
tibia without a median ventral bristle. 

Length 8 mm. 

Tiipe^ Kamuli Usoga, Uganda, 9 miles N.E. of Nile, 
4000 feet, 18. xii. 1911 {W. B, Gill), 

This species is readily distinguished from any known to 
me by the blackish dorsum of abdomen, and the entirely 
black-haired pleura, etc. 

Strongylonmra pendular sp. n. 

Male aud/mfl/e. — Head fuscous, face and vibrissal region 
reddish testaceous, orbits, parafacials, cheeks, and occiput 
grey-dusted, ill terfroutalia brown ; parafacial in female with 
a dark changeable mark opposite ba^e of antenna, which is 
hardly distinguishable in tlie male ; antennae and palpi 
testaC(^ous-yellow, third segment of former slightly browned 
apicaliy in male, second and third segments largely darkened 
m female ; cheeks pale-haired, a few dark hairs above in 
front. Thorax metallic green, with coppery reflections on 
dorsum, the me$onotum slightly whitish-dusted and quadri- 
vittate anteriorly; mesopleura dark-haired, the other pleural 
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hairs pale. Abdomen coloured as thorax, but the dorsum 
except that of fifth tergite quite densely greyish-dusted and 
almost opaque^ the dorsal vitta very faint ; basal sternite 
and basal portion of second pale-baired. Legs black, femora 
coppery, tibne and bases of tarsi reddish. Wiugs with 
brownish clouding on veins apically and costally at apex of 
second vein. Caljptrm whitish. Halte res yellow. 

Frons of male at narrowest part not as wide as third 
antennal segment ; frons of female about one-fifth of the 
head-viidth at vertex, widened anteriorly, both supraorbitals 
strong ; face not carinate, antennm close together at bases. 
Thorax with one pair of strong presutural acrostichals. 
Abdomen with discal bristles on fourth tergite in female which 
are much stronger than those at its apex, no discal bristles 
in male ; fifth sternite in male projecting downward (fig. 3), 
the processes contiguous, separated by a linear split, their 
exposed surfaces without hairs, appearing dusted, and with a 
long bristle on each at outer basal angle. Both sexes with 
a ventral submedian bristle on mid-tibia. Bend of fourth 
vein broadly rounded, the first posterior cell with a rather 
long neck. 

Length 8-9 mm, 

Type^ male, allotype, and one male paratype, Zomba, 
Nyasaland (iJ. S, Stannus). 

I have seen no species, nor any description of one, in which 
the fifth sternite of the male is as here. 

Strongyloneura tristis^ Bigot* 

The above species belongs to this group. It is distinguished 
from its allies by the black colour, with no conspicuous blue 
or green metallic shades present anywhere on the insect, the 
black palpi, pleural ahd cephalic hairs, and basal costal 
scales, the wide parafacials which are about twice as wide as 
third antennal segment, and the strong setulae on the latter 
on their lower portions. 

I recorded this species in a previous paper in this series. 

Strongyloneura natalemis, Villeneuve* 

This species, which I have already recorded, belongs here 
also. It is bright metallic blue-green in colour, and has the 
legs entirely black. 

Strongyloneura lancifer, Malloch. 

This species is very similar to tristis in colour, but in 
the male sex it is very readily distinguished by the presence 
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of a dense clump of lanceolate bristles on each side of the 
fourth visible tergite. This character is common to three 
described species_, fasciculata, Villeneuve, caudata, Curran, 
and the present one. I have a very strong suspicion that all 
three names may refer to the same species, being 
the prior apellation, but an examination of the types may be 
necessary to decide this. 

Strongyloneura dubiosa^ Villeneuve. 

I have received a specimen of this species from Mr. C. H. 
Curran, which he assures me is identical with one so 
identified by Dr. Villeneuve. 

It is a bright metallic-green species without thoracic 
vittse, and the abdomen has a purplish dorso-central vitta, 
and apices to the tergites of the same colour. The face, 
cheeks except their posterior margins, antennse, and palpi 
are bright orange-yellow, the cheeks and face being more or 
less obscured by yellow dusting. The femora are green, 
tibiae and bases of tarsi tawny yellow, and apices of tarsi 
fuscous. Wings yellowish hyaline, with a brown cloud on 
costa over apes of second vein ; both basal scales of costa 
yellow. • Hairs on parafacials, cheeks, and pleura except the 
upper margin of mesopleura yellow. 

Frons of male linear, parafacial in same sex not, or hut 
little, wider than third antennal segment ,* antennm separated 
at bases by a mere line. Acrostichals 1 -f 2. Fourth abdo- 
minal tergite with strong median bristles, the series curved 
posteriorly in the middle so that there are no bristles on 
middle of disc ; mid-tibia in male without submedian ventral 
bristle ; fourth wing-vein with a broadly rounded preapical 
curve. 

I'he male specimen described above is from Stanleyville, 
Belgian Congo, the type-locality, and, in addition to it, I 
have four specimens from Aburi, Gold Coast. 

Sirongylonevra buccata (Bezzi). 

I have before me the type-specimen of this species, a 
female. It differs very slightly from the species described 
above and may really be the same as it. The only distinctions 
I can find lie in the colour of the hairs on the mesopleura, 
which are practically all black, and the presence of some 
black hairs on sterno-pleura in front of the anterior bristle 
which are lacking in the specimens of dubiosa I have seen. 

All of the specimens that agree with the type are females 
and all are from Uganda. A male from the same region 
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does not differ from the male of dnhiosa^ but may not be the 
same species as the females just referred to. A good series 
of specimens of botli sexes and dissection of the male hypo- 
pygia is essential to the clearing up of the question of specific 
identities here. 

I am deferring the publication of my keys to the species 
of Groups B and C until I have an opportunity to examine 
the type-specimens of some species which I hope to obtain 
later. I have certain specimens identified by other workers^ 
but only in the case of type-material is one sure that identi- 
fications are even approximately correct, as I place very little 
confidence in such specimens in this genus. 

The types of the species of this genus described by me will 
he deposited in the British Museum after my work on tlie 
genus is completed. 

In addition to the foregoing notes on Strongylonew'a^ I 
present below descriptions of two new genera of Cosmiini, 
both monobasic. 

In my previous notes on Ehiniinse, presented in the last 
part but one of this series of papers, I omitted mention of a 
character which appears to me to be of subfamily significance. 
This consists of a bare glossy submarginal band on the upper 
occiput extending almost entirely across its width. The 
back of the head, or occiput, is generally shallowly concave 
and its fitting, as it does, rather closely over the front of the 
thorax is possibly responsible for the development of the bare 
un dusted band referred to, but it is clearly not an abraded 
area, and has evidently been developed at some remote period 
in the evolution of the tribe. In Calliphorinse the occiput 
is generally more convex and uniformly dusted, and quite 
regularly li aired. 

An additional distinguishing character is the total lack of 
fine hairs between the postocular cilise aud eyes in Rhiuiinae 
and the presence of some hairs in a more or less continuous 
series in Calliphoringe. 

Genus Malayomyza, nov. 

This genus will run down to section 7 in my key to the 
genera of Cosminini in the paper above referred to, but it 
has the presutural acrosticlial and dorso-central bristles of 
thorax well developed, and, though not conspicuous, they are 
quite distinct. This character removes the genus from the 
segregate containing Cosmina oxid Eucosmina, neither of which 
has these bristles distinct, and in comparing it with those 
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genera listed further on in the key find that it is readily 
separated on frontal characters from Thoracites^ B. & B., 
and runs to section 10, which contains Stromjyloiienra^ Bigot. 
It is readily separated from that genus by the lack of for- 
wardly directed bristles on the upper parts of the orbits in 
the female and the lack of parafacial hairs. 

Genotype^ the following species. 

Malayomyza humeraUs, sp. n. 

Female , — Head blacky anterior third of eachorbit testaceous- 
yellow, the.interfrontalia not yellow in front, face and cheeks 
testaceous-yellow, the latter with a large subquadrate central 
black mark extending from eye to lower margin, the orbits 
each with a grey-dusted spot near middle, and each parafacial 
with a similar median mark ; upper occiput blackish, grey- 
dusted; antennse and palpi testaceous-yellow. Thorax black, 
yery slightly grey-dusted, the dorsum shining, and slightly 
aeneous, without distinct vittae, humeral angles, propleura, 
and a broad yitta along upper margin of pleura to wing-base 
testaceous-yellow. Abdomen black, basal two tergites testa- 
ceous-yellow, each with a black apical fascia, narrowest on 
first, and on that segment not carried over lateral curve. 
Legs testaceous-yellow, femora fuscous, tibiae and tarsi 
darker than coxae. Wings yellowish hyaline. Calyptrae and 
halteres yellow. 

Head almost identical in shape with that of Eucosmina 
(q. V,). Thorax with 24-4 dorso-central bristles, the two 
anterior pairs of posts uturals short, one pair of distinct pre- 
sutural, and at least the prescutellar pair of postsiitural, 
acrostichals present ; presutural area with at least four 
bristles, the anterior posthumeral present. Legs much as in 
the next-described species, the tibial bristles weak and short, 
two antero-yentral bristles on hind tibia. Wing as in 
Eucosmina^ but the inner cross-vein more obviously beyond 
middle of discal cell. 

Length 5 mna. 

Tijpe^ Gombak Valley, Kuala Lumpur, Selangor, Federated 
Malay States, 18. x. 1921 {H, M, Pendlebury), 

Both this genus and Eucosmina have the lower calypter 
narrow and rounded at apex. 

Genus Eucosmina, nov. 

This genus has most of the characters of Cosmina^ 
Rohineau-Desvoidy, to which it runs in my key to the genera 
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of Cosminini published in Part XIX. of this series. It is 
distinguished by the structure of the head, and the thoracic 
cliEetotaxy as shown below: — 

A. Vibrissal angle quite conspicuously produced 
forward, the parafacials distinct on their 
entire length, and the face not concave in 
protile, frontal orbits in female with several 
series of short setulsD laterad of the incurved 
inner marginal bristles, some of them quite 
strong and forwardly directed; two post- 
humeral bristles present, the anterior one 
quite close to humeral callosity, and laterad 

on the posterior one Cosminup P.-I), 

AA. Yibrissal angle not con^picuoiisly produced 
f ( u’wardjthe p irafaciais almost iii\ i>ible below 


middle, and the face pronouncedly concave in 
proiile, frontal orbits in female hare laterad 
of the incurved bristle^ ; anterior posthumeral 
bristle lachiiig Eucosmina, 


Genotype^ the following species. 

Eucos7nina viitig&'a^ sp, n. 

Female , — Head black, anterior third of frons, the face 
except a line on lower half of each facial ridge, cheek except 
a large submedian mark, and lower occiput testaceous- 
yellow, a conspicuous spot of white dust near middle of 
each frontal orbit and another near middle of each para- 
facial, occiput lightly grey-dUsted ; antennse and palpi 
testaceous-yellow, third segment of former browned above ; 
hairs on cheek mixed black and yellow. Thorax black, 
humeral angles, propleura, a small portion of pletira at bases 
of wing, and the coverings of both spiracles yellow ; meso- 
notum and pleura grey-dusted, the former with five broad 
black vittse, the outer one on each side on lateral margin ; 
scutellum with traces of three dark marks, continuations 
of the mesonotal vittse ; humeral and pleural hairs yellow, 
tiiose on mesonotuin black. ' Abdomen black, yellow on first 
tergite and sides of second in front Legs fuscous, coxae 
and femora yellow, bases of tibiae and of tarsi dusky yellow. 
Wings yellowish hyaline. Calyptrae and halteres yellow. 

Rrons at vertex fully one-fourth of the head-width ; all 
four vertical bristles distinct ; ocellar bristles divergent ; 
each orbit opposite anterior ocellus about one-fourth as wide 
as interfrontalia at same point; frons at base of antennae 
projecting as far as width of third antennal segment ; para- 
facial at lower part of eye almost invisible from the side ; 
arista plumose; cheek nearly one-third as high as eye. 
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Thorax ^ith one strong and one very weak pair of prescutellar 
dorso-centrals and one pair of strong prescutellar acrosti- 
clials; propleura bare in centre; prosternum haired; scutellum 
with six marginal bristles and quite dense decumbent haiis. 
Tergites without any strong apical bristles. Pore tibia with 
one antero-dorsal and one posterior bristle; fore tarsi normal; 
mid-tibia with one ventral^ one antero-dorsal, and three pos- 
terior bristles ; hind femur with one preapical and antero- 
ventral bristle; hind tibia with one antero-ventral, two 
antero-dorsalj and two postero-dorsal biustles. Inner cross- 
vein a little beyond middle of discal cell ; bend of fourth 
vein rounded, the tip of first posterior cell with a short neck. 

Length 6 mm. 

Tt/pe, Bukit Kutu, Selangor, Federated Malay States, 
3500 feet, 12. iv. 1926, at light; paratype, Grombak Valiev, 
Kuala Lumpur, Selangor, Federated Malay States, 17. x. 192 1 
(H, M. Pendlebury). 

Type in British Rluseum. 


LXII. — The Status of some recently described Genera and 
Species of Snakes. By Malcolm A. Smith, M.E.C.S., 
L.R.ap. 

When working last year in the Natural History Museum at 
Vienna, I took the opportunity of examining a number of 
the types of the new genera and species of snakes that have 
been described from that institution of recent years. The 
conclusions I reached concerning .them are so completely at 
variance with those of the author, that 1 feel it would be in 
the interests of science to record them. This is ail the more 
desirable when so many of the specimens are without data as 
regards their origin, or are recorded — though through no 
fault of the author — as having come from regions remote 
from those in which they were certainly found. 

The collection, I am informed, was an old and much 
neglected one left by the late Dr. Steindachiier. Some of 
the labels dealing with the origin of the specimens have been 
lost ; others have evidently got transposed in the course of 
time, and it is through accepting these as correct that the 
author has been misted in making many of his diagnoses. 

The generic names Elaphe and Coluber used by me in this 
article are applied in their revised sense — they are the Coluber 
and Zamenis respectively of Boulenger. 
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My tlianks are due to Dr, Otto Wettstein for allowing me 
to make a very complete examination of all the specimens 
mentioned herein. 


Coluber wallt, sp. n. 

SB. Akad. Wiss. Wien, 1924, Bd. 133, p. 34. 

This specimen of unknown origin, and now somewhat 
bleached, 1 identify as ELaphe erythriira (Dum. & Bib.), with 
winch it agrees in all particulars. The tail is imperfect. 

Pachyophis temporalis ^ gen. et sp. n. 

SB. Akad. Wiss. Wien, 1924, Bd. 133, p. 49. 

Tiie specimen agrees in all particulars with LampropMs 
inoiniatus^ Dum. & Bib. The pupil, though somewhat 
dilated, is vertically elliptic, and not round as stated. 

Mr. H. \V. Parker has pointed out to me that Boodon 
inpernalis^ Gunther (Gat. Sn. Brit. Mus.1858, p. 199), is also 
identical with LampropMs inortiatus^ and that Boulenger in 
Ills ‘ Catalogue ’ (vol. i. 1893, p. 330) has repeated Gunther’s 
error. The types of B, infernalis, which he has examined, 
have a typical Lamprophis dentition, and agree entirely with 
the original description by Dumeril and Bibron (Erp. Gen. 
1854, p. 464), and with the specimens identified as X. inornatus 
in the Museum collection. 

Tricenopholis arenariiiSy gen. et sp. n. 

SB. Akad. Wiss. When, 1924, Bd. 133, p. 50, 

The specimen is considerably bleached, and its original 
markings aie hardly distinguishable, but in dentition, bodily 
coiifiguiation, and scalatioii it agrees with Lampropeltis^ 
Fitzinger. It is almost certainly L, getulus getulus (Diniu), 
bee Blanchaid, Revision of the Genus Lampvopeltisf Bull. 
U.S. Nat. Mus., no. 114 (1921), 

Mike elegantissimus^ gen. et sp. n. 

SB. Akad. Wiss. Wien, 1924, Bd. 133, p. 61. 

Is an example of Psammophis condaiiarus fMerrem). 

Argyrogena rostrata, gen. et sp. n, 

SB. Akad. Wiss. Wien, 1924, Bd. 133, p. 51. 

This specimen, said to have come from the Argentine, is 
an example of Coluber fasciolatus^ Shaw, from India. 
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P seudouromacer lugubris, gen. et sp. n. 

SB. Akad. Wiss. Wien, 1924, Bd. 133, p. 52. 

The two large grooved fangs at the back of the maxilla 
have been overlooked, and in dentition and scalation the 
specimen has the characters of Philodryas^ Waglei. It 
appears neaiest to P. cestivus (Schlegel). 

PI erophidio7i Jigpsirhinoides^ gen. et sp, n. 

SB. Akad. Wiss. Wien, 1924, Bd. 133, p. 53. 

This specimen, said to have come from New Guinea, 
agrees in all essential details with Olypholycus hicolor^ 
Gunther, from Lake Tanganyika. It diifers from the 
description in having two minute suboculars on each side 
separating the labials from the eye. The same condition, 
however, can be seen in a juvenile recently obtained by the 
British Museum, while in several other specimens in the 
Museum collection the pre- and postoculars extend well 
beneath the eye and almost touch one another. 

Eminophis lineolata^ gen. et sp. n. 

SB. Akad. Wiss. Wien, 1924, Bd. 133, p. 55. 

Is an example of the Indian Tvaekischixim fuseurn (Blyth). 

PseudoxenodoR fruhstoTjeiUj sp. u. 

SB. Akad. Wiss. Wien, 1925, Bd. 134, p. 49. 

Is an example of JSfatrix nigrocinctus (Blyth). 

Sytnpeliophis ungaloides, gen. et sp. n. 

SB. Akad. Wiss. Wien, 1925, Bd. 134, p. 52. 

Is an example of XenopJiolis scalaris (Wucheier), 

WalUa inexpectata, gen. et sp. n. 

SB. Akad. Wiss. Wien, 1925, Bd. 134, p. 53. 

Is an example of Platyplecturus madurensis^ Beddome. 

Adiastema cervinuiJi, gen. et sp. n. 

SB, Akad. Wiss, Wien, 1925, Bd. 134, p. 54, 

The dentitioa and soalation of tJiis specimen are those of 
Dnca* & Bib., but its specific identity is not so clear* 
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In the character of the rostra^ in the keeled dorsal scales, and 
in the number of ventral shields it agrees with semicarinatus, 
Boulenger’s statement in the ^Catalogue'' (vol. i. p. 361), 
that the portion of the rostral visible above equals half its 
distance from the frontal, must be modified in the light of 
more recent material. In several specimens in the British 
Museum collection it equals only one-third of its distance 
from that shield, as is the case with the specimen in Yienna. 

In coloration, however, the Vienna specimen is typical 
rufozonatusj there being 106 dark dorsal bars upon the body. 

Coluber floweriy sp. n. 

SB. AJcad. Wiss. Wien, 1925, Bd. 134, p. 55. 

The specimen is coloured as follows: — Pale yellowish- 
brown above, whitish below, and spotted irregularly all over 
with dark brown. It represents a colour-variety of ElapTie 
oxycephala (Boie) which has not yet been described. There 
are four examples of this form in the British Museum 
collection. Their coloration is quite distinct from that of the 
typical form, which is uniform vivid green above, and it is 
evident also that their pale coloration is not due to bleaching 
of the specimens, as I was at first inclined to think. 

This colour-variety is so far only known from the Malay 
Peninsula, but not to the exclusion of the typical form. 

Simotes smitJii^ sp. n, 

SB. Akad. Wiss, Wieu, 1925, Bd. 134, p. 58. 

Is an example of Oligodon cyclurus (Cantor), which I now 
regard as a race of purpuraseens. 

Dakana subpunctata, gen. et sp. n. 

SB. Akad. Wiss. Wien, 1925, Bd. 134, p. 59. 

The specimen, said to have come from Senegambia, agrees 
in every particular with Mocquard^s description (1902) of 
Idiophis vaillanti from Madagascar. 

Sppsirhina gigantea^ sp. n. 

Ann. Naturhist. Mas. Wien, 1^3, Bd. 36, p. 163. 

The specimen is of unknown origin. It agrees in every 
way with Enhydris hocourU (Jan) from Siam and the Malay 
Peninsula. 

Ann* <b Mag, W. Hist, Ser. 10. Vol, i. 


33 
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LXIIL — Notes on some African Derbidae {Homoptera) , — II.* 

By F. Mum, Hawaiian Sugar Planters^ Experiment Station^ 

Honolulu, T.H. 

The present notes are based upon material from three 
sources : firsts and chiefly^ from the Imperial Bureau of 
Entomology, through Dr. Guy A. K. Marshall ; secondly, 
from the British Museum (Natural History), through Dr. 
W. E. China; and, thirdly^ from the Durban Museum, 
through Mr, E. C. Chubb. 

Besides the species represented in these collections, this 
opportunity has been taken to list all the known African 
species of Derbidae, including those from Madagascar. While 
there may be one or two unknown to the writer, the list will 
be found fairly complete. Twenty genera and seventy-one 
species are listed, twenty-two of which are described as new. 
Of the seventy-one species nine are still unknown to the 
writer. 

It is interesting to note that some of the earliest-known 
African Derbidsecame from ISierra Leone, and, thanks to the 
activities of Mr. E. Hargreaves, we still know more about 
this family from that locality than from any other part of 
Africa. Further collecting is bound to increase greatly the 
number of species and genera. 

With our present limited knowledge, it is impossible to 
draw any conclusions as to geographical distribution. A 
few species (i. e., Zoraida bohemani^ Proiitista fHtillaris') 
have a wide distribution in Africa, but so far none of them 
strays outside that continent. Elsewhere this family shows 
high endemicity, especially among islands. 

In employing the male genitalia for specific purposes, only 
such parts as are available without dissection have been 
used ; the aedeagus in some cases has not been figured and in 
others it is shaded, but in no case has it been dissected out. 

Derbinm. 

Cenchbeini. 

1. Phenice, Westwood. 

1. Phenice stelluiata (Boh.). (Figs. 1, a, 6, 2,) 

Two males and three females from Sierra Leone, Njala, 
and Gendema {£. Hargreaves^ ii., iv., vi. 1925), some on 
Nigerian oil-palm. 

For Part I. see Aim. & Mag. Nat. Hist. (9) xviii. 1936, pp. 227-240. 
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I take these to be this species, but only a comparison 
with the type will settle the question. 

The clavus very narrowly open, joining Cu 1 a, which does 
not reach the hind margin. First median sector furcate 



Phenice st^llulata. 


Fi^. 1. — Left view of male genitalia : a, apes of anal segment ; c, apices 
of genital styles. 

Fig. 2. — Connection between Cu and Ms 1. 

and appearing to belong to Cu. Lateral margins of py gofer 
angular ; anal segments large, apex broad, truncate, with 
the lateral angles slightly produced. The apex of left 
genital style produced into a point and turned inward. 

2. Phenice 4i-maculata^ sp. n. 

Female . — Length 4-1 mm., tegmen 7*7 mm., wing 5 mm. 

This species is quite typical of the genus ; a small carina 
divides the vertex from the frons ; uo subautennal plate and 
the shoulder-keels are very small. Venation typical. 

Anal segment slightly longer than broad, sides and apex 
slightly rounded ; subgenital plate roundly produced from 
sides to middle of hind margin ; the genital styles are fairly 
long. 

Stramineous ; the lateral portions of the pronotum 
slightly lighter than the rest, the mesonotum slightly sordid. 
Tegmina hyaline, stramineous, a clear area over the apical 
portions of costal, subcostal, and radial cells with a narrow 
triangular stramineous mark in middle, a clear triangular 
spot on hind margin between Cu 1 and first median sector 
extending between forks of first median sector. Veins 
stramineons. Wings fuscous, lighter over basal third, a 
dark fuscous or black band subparallel to apical margin cut 
into four spots by the lighter veins passing through, between 
the first and second black marks the white extending and 
making a distinct white spot. 

Hah. Gold Coast; Ahuri [W. H. Patterson, 1912). 

Described from one female specimen, which is very 
distinct on account of the black marks on the wing. 
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3. Phenice fasciolata (Boheman). 

Derhe fasciolata, Boheman, 1837, Kongl. V et.-Akad. Handl. pi. ii. dg. 3 
(Sierra Leone). 


2. Cedusa, Fowler. 

4. Cedusa fusca, sp. n. (Fig. 3.) 

Male , — Lengtli 2*3 mm., tegmen 3 mm. 

The width of vertex at base more than twice the length, 
base considerably wider than apex. Shoulder-keel small, 
but quite distinct. Subantennal process longer than wide. 
Venation typical ; in the two male specimens ili 4 is 
missing. 

The anal segment is long and slender ; the apex is dis- 
tinctive. The position of the anus, whether above or below 
the accessory piece at the apex, is uncertain. 

Brown ; the carinse of the head and thorax and the legs 
lighter; abdomen dark brown tinged with red. Tegmina 



Cedusa fitsca. 

Right view of male genitalia. 


brown or fuscous-brown, veins about the same colour, A 
small spot at node and the apical cross-veins whitish. 
Wings fuscous with darker veins. 

In one specimen the head and thorax were uniformly 
light. 

Female , — Length 3 mm., tegmen 4*6 mm. 

In bnild and colour similar to the male ; M 4 present. 

The anal segment is similar to that of the male, but 
smaller ; pregenital plate short at sides, long in middle, the 
hind margins produced angularly from the sides to middle, 
the apex in the middle rounded. 

JJtfA PoNBOiANi): Port St. John, xi.-xii. 1923; ii,-iv. 
1924. Ztotoanb : Melmoth^ iv. 1926 ; Eshowe, iv, 1926 
jE. Turner),. 

l)e$<jribed from two males and five females. 
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5. Cednsa eshowensis^ sp. n. (Pigs. 4, a, 6.) 

Male . — Length 2*6 mni., tegraen 3’8 mm. 

Width of vertex aboat twice the length. Shoulder-keels 
very small and indistinct. There is a longitudinal swelling 
down the middle of the frons which at first looks like a 
Carina. M with five apical veins — 1, 1 a, 2, 3, 4. 

The anal segment comparatively small, in dorsal view 
sides subparallel to anus, which is in apical third ; beyond 
anus the segment is turned slightly ventradj apex eraar- 
ginate, the corners subacute or rounded. In one specimen 
these apical projections are more acute than in the figure. 
In ventral view the genital styles slightly produced in the 
middle, in one specimen rounded but in others more 
angularly, apex pointed, short, and curved inward. 

Stramineous ; darker between the carinas of frons and 
clypeus, lateral portions of pronotum below the subantennal 
plates, mesonotum, front legs, and abdomen. Tegmina 



Cedusa eshoioensis. 

Right view of male genitalia : a, apex of anal segment ; 
hy ventral view of left genital style. 

light fuscous with slightly darker veins, a small dot at node 
and the apical cross-veins whitish. Wings light fuscous 
with darker veins. 

Female . — Length 3 mm., tegmen 4'4 mm. 

Similar in build and colour to the male. 

Anal segment very short, apex angularly emarginate. 
The middle third of the hind margin of the pregenital plate 
truncate, the two lateral thirds oblique. 

Hal. ZuLULAND : Eshowe {R. E. Turner^ iv.-r. 1926). 
Described from three males and four females. 

6. Cedusa pondolandensis^ sp. n. (Pig- 5.) 

In build and general appearance this is similar to Cedusa 
eskowensis^ but the genitalia differ. 
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In the male the genital styles are longer, and in ventral 
view the middle is produced into a sharp spine and the apex 
into a long curved spine ; the apex of the anal tube is also 
produced into two longer processes. In the female the 



Cedasa pondolandemis. 

Ventral view of left genital style. 

pregenital plate has the hind margin angularly produced 
from sides to middle, the middle being fairly acute. 

Hah. PoNDOLAND : Port St. John (B. E. Turner, iv. 1923, 
i.-ii* 1924) . 

Described from one male and three females. 

7. Cedusa aburiensis (Muir). 

Merpis aburiensis, Mnir, Ent. Mo. Mag. (3) iv. 1918, p. 236. 

Originally described from one male from Aburi, Gold 
Coast. 

Five males and five females from Sierra Leone, Njala 
(£J. Hargreaves, 19. vi. 1925), and Sama {E, Hargreaves, 
20. V, 1925) on Nigerian oibpalm. The female pregenital 
plate short at sides, the posterior margin produced angu- 
larly from sides to middle. 

8. Cedusa angustifrons (Melichar). 

Zamenia angustifrons, MelichaJ*, Wien. Ent. Zeit. 1905, p. 286 ( East 
Africa) . 

9. Cedusa lactea, Melichar. 

Zamenia lactea, Melichar, Wein. Ent. Zeit. 1905, p. 284 (East Africa). 

10. Cedusa natalensis, Muir. 

€edma natalensis, Muir, Ann. & Mag. Nat. Hist. (9)xviii. 1926, p. 227. 
3. Pabaphenice, Muir. 

Zaraplmice,lAm£, Proc. Ent. Soc. Washington, xxvi. (1), January 1924, 

p. 18. 

ImJbakira, Hesse, Ann. S. Aftican Museum, xxiii. (J), October 1926, 
p.l55,pl.viH.figs.l,la. 

So far four species of this genus have been described, and 
one more ia now added. They have similar facies, and the 
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colour-pattern on the tegmina is diflBcult to describe 
adequately. The male genitalia must be the final court of 
appeal, and so it is necessary to describe or figure them. 
Descriptions without mention of the genitalia or without 
even mentioning the sex are useless. 


11. Paraphenice hargreavesij sp. n. (Pigs. 6, 7, fis.) 

Male . — Length 3’2 mm., tegmen 5*2 mm., wing 3*6 mm. 

Five median sectors, the first sector forked and appearing 
as part of the Cu. The anal segment is very distinct, wide, 
tectiform, with the lateral margins rounded, the apical 
portion is constricted off, and the anus is at the apex ; 
genital styles bluntly pointed and tuimed inward. 

Reddish brown, lighter stramineous over frons, vertex, 
antennae, legs, and lateral portions of pronotum. Carinae 
of thorax, the middle of abdominal tergites, and the anal 
segment lighter. Tegmina fuscous-brown with lighter 
hyaline markings, four of these in the costal cell and one at 



Paraphenice hargreavesi. 

Fig. 6. — Lrtsft view of male genitalia. 

Fig. 7. — Connection between Cti and Ms 1. 

the apex of one at the base of R cell and another near 
the cross-vein, and two smaller marks in the apical R cell, 
one at apex of M basal cell and near fork of C«, one on 
each side of the gradate cross-veins between median sectors 
and another nearer the base of the median sectors. 
jR, and M veins light reddish or yellowish, other veins 
dark, a darker spot at fork of apical median sector. Wings 
hyaline, slightly fuscous with dark veins. 

Female , — Length 3*4 mm., tegmen 6*5 mm., wing 4*2 mm. 

Anal segment longer than broad, widest at base, gradually 
narrowing to the moderately rounded apex, which projects 
slightly beyond the angles of the ninth tergite ; angles of 
the ninth tergite rounded, not produced into a point and, in 
lateral view, not emarginate. 

Described from four males and six females from Nj ala, 
Sierra Leone (E, Hargreaves, xi. 1926). 
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12. Paraphenice neavei (Muir). 

Phenice neavei^ Muir, Ent, Mo. Mag*. (3) iv. 1918, p. 235. 

One male and five females from Njala, Sierra Leone 
(E. Hargreaves^ x.-xi. 1926). 

This species was originally described from one male and 
one female from Mlanje, Nyasaland. It can be distinguished 
from P. hargreavesi by the shape of the female anal segment 



Paraphenice neavei. 
Right view of mEile genitalia. 


and by the small projection and emargination on the ninth 
tergite in the female, by the male genitalia, and by the head 
being all light yellow, including the clypeus. 

Imbalara squamifet'^ Hesse, appears to be very close to 
this species ; the genitalia are not described and no mention 
of the sex is made, but the figure is of a female. 

13. Paraphenice squamifer 

Imbalara squamifer^ Hesse, Ann. S. African Musenm, xxiii. (1), 1926, 
p. 166, pl.viii. fig, 1, 1 a (South Africa, Ovamboland). 

14, Paraphenice sierraleonensis.^ Muir. 

Paraphenice eterralemerms, Muir, Ann. & Mag. Nat. Hist. (9) xviii. 
1926, p. 228, figs. 2, 3 (Sierra Leone). 

4. FescenniAj, Sti.1. 

15. Fescennia bivittata (Coquerel). 

Phenice bivittata^ Coquerel, Ann, Soc. ent. France, (3) vii. 1859, p, 258 
(Madagascar), 

Fe^ennia iaticeps^ StH, Hem. Afr. iv. 1866, p. 199. 

Ehotanini. 

6. Levu, Kirkaldy. 

16. afncema, Muir, Ann. & Mag. Nat. Hist. (9) 
xviii. 1926, p. 2^ (Sierra Leone). 
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Otiocerini. 

6. Kamendaka, Distant. 

17. Kamendaka {Eosaccharissa) pseudalhomaculataj sp. n. 

(Pig. 9.) 

Male . — Length 2’4 mm.^ tegmen 4*5 mm. 

The junction of frons and vertex making an angle of 90 
to 100 degrees ] apical portion of frons moderately curved. 

Headj pronotum, and legs stramineous ; the pronotum 
darker behind the eyes ; mesonotum and abdomen darker 
brown ; genitalia lighter. Tegmina fuscous with hyaline 
spots, which are sometimes opaquely white with waxy 
secretion, veins red. The white spots are as follows : — 
Three or four in costal cell running together on costa, four 




Kamendaka pseudodlbo7naculata . 

Eight view of male genitalia : h, ventral view of lef 
genital style. 

in cla\nis, one near base and another at cross-vein of R cell, 
one in basal M cell, two in Cu cell, one between Cu fork, 
one between Cu and Ms 1, two between Ms 1 and 2, a larger 
spot at apex of Ms 2, a small one at apex of Ms 3, and small 
spots at apices of Sc and R, Wings fuscous with darker 
veins. 

Genitalia figured ; apex of anal segment curved ventrad, 
apical angles slightly produced. 

Female similar to the male ; the hind margin of the 
pregenital plate roundly produced from near the lateral 
angles to the middle. 

Hab. Sierra Leone : Sama (B. Hargreaves^ 20. v. 1925) . 

Described from two males and one female. 
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18. Kamendaia {Eosaccharissa) ugandensis^ sp. n. 

(Figs. 10, a, 11.) 

Male,— Length 3 tegmen 5 mm. 

In profile the apex of venter and base of frons projecting 
forward ; subcostal cell short. 

The anal segment long, narrow ; in lateral view there is 
seen a small notch in ventral margin near apex ; the apex 
is rounded and the anus near apex. The medio-ventral 
process of pygofer is subquadrate^ the apical margin with a 
small angular emargination. 

Light stramineous ; head lighter ; abdominal tergites 
fuscous, Tegmina hyaline;, slightly opaquely white, marked 
with light stramineous, one spot in clavus, one on Gu and 
one on a curved band from costa over fork of Sc and R 



Kamendaka {E.) ugandensis. 

Fig. 10. — Right view of male genitalia : a, apex of anal segment ; 

b, inner margin of right genital style. 

Fig. 11. — Profile of head. 

and cross-vein of R cell, back over fork of Ms 1 and Cu to 
apex of clavus ; the apical veins stramineous spreading into 
membrane, three small black dots at apex, one each in R, 
M 1 and 2 apical cells. Wings hyaline, opaquely white with 
waxy secretion, veins light. Like many other Derbidas, 
they are often heavily covered with a white powdery 
secretion. 

Female , — In build and colour similar to the male. The 
hind margin of the pregenital plate is broadly conical in 
outline, in profile the outline is concave, there appears to be 
a small swelling in the middle at the base and another at 
the apex. 

JSab, UoANOA : Kampala ((?. L. i?. Hancock, vii., xi. 

1926 ). , ’ 

D^cribed from six males and two females. 
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19. Kamendaha (Eosaccharissa) hargreavesi^ sp. n. 

(Figs. 12, a, b, 13.) 

Male . — Length 2*8 mm., tegmen 4*4 mm. 

In profile the junction of vertex and frons forming an 
angle of about 90 degrees, not projecting as in ugandeusis. 
Venation typical, the subcostal cell short. 

The genitalia figured ; the apex of the anal segment 
beyond the anus turned ventrad with two small projections ; 
the medio-ventral process angular ; genital styles long, 
narrow, slightly curved upward. 

Head, thorax, legs, and genitalia stramineous ; abdomen 
fuscous, darkest on dorsum, pleura light ; a slightly dark 
mark across genss in front of eyes. Tegmina milky white 



Kamendaha (K.) hargreaved. 


Pig, 12. — Right view of male genitalia : a, apex of anal segment ; 

6, inner margin of right genital style. 

Pig. 13. — Outline of head. 


with waxy secretion, with fuscous-yellowish markings ; one 
mark in middle of clavus, another over middle of stalk of 
Ow, one from hind margin at apex of clavus to an 
irregular mark from middle of costal cell, through middle of 

cell, over base of second median sector to hind margin, 
fuscous over apical Be and i2 cells, along apical cross-veins 
and over M apical cell ; veins yellowish, showing light against 
the fuscous markings. Wings opaq^uely white with light 
yellow markings. 

Female . — In shape and colour similar to male. Pre- 
genital plate short, middle half of hind margin roundly 
produced. 

Hab. Sierra Leone : Njala [E. Hargreaves^ v, 1927). 

Described from one male and one female. 
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20, Kamendaka [Eosacchm'issa] minor ^ sp. n. 

(Figs. 14, a, b.) 

Male . — Length 2*2 mm., tegmen 3*7 mm. 

In shape of head, general build, and colour this species 
is very like hargreavesi. It is distinct by its size, slight 
difference in pattern on tegmina, and the genitalia. 

The anal segment is long and thin, and the apical half is 
curved ventrad, the apex is emarginate. It is possible that 
the curve as figured is not quite normal, but due to some 
distortion. The lateral margins of pygofer are slightly 
curved, the medio-ventral process subquadrate, the apex is 
broadly, angulately emarginate and slightly narrower than 
the apex. The genital styles long and narrow, apex acutely 
pointed and curved inward. 




Katmnddka {B,) minor. 

Left view of male genitaha : a, apex of anal segment ; 
inner margin of right genital style. 

There is a small black spot in middle of clavus, another 
near base between Cu and Jf, and a third slightly distad 
of the second between M and Sc-^B, The rest of the 
markings are like those of hargreavesi, but not so distinct. 

Hal. Sierra Leone : Njala (E^ Hargreaves^ iv. 1927). 

Described from one male. 

21. Kamendaka [Eosaccharissa) straminea,^ sp. n. 

(Figs. 15, a, 6, 16.) 

Male , — Length 3 mm,, tegmen 5 mm. 

In profile the junction of frons and vertex forming an 
angle of about 90 degrees, slightly beyond the base the frons 
is curved, forming nearly half a circle. Venation typical. 
Be cell short, M arising from near base, four median 

seetmts. 
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Apes of anal segment produced into tTO strong spines ; 
lateral margins of pygofer curved ; medio-ventral process 
subquadrate. The apex of genital style acutely pointed^ 
curved inward. 

Head, thorax^ legs, anal segment, and genital styles 
stramineous, a darker yellowish band bordered with fuscous 
on dorsal margin across gena in front of eyes. Abdomen 
dark fuscous or brown, with yellow on pleura and hind 
margins of sternites. Tegmina light stramineous with 
hyaline spots, two or three in costal cell, a couple in clavus, 
three near together in basal half between Cii, and suture, 
larger areas between fork of Om, between Gu and Ms 1 and 
Ms 1 and 2, one in basal half of R cell, some irregular 




Kainendaka {E.) straininea. 

Fig. 15. — Right view of male genitalia : a, apex of anal segment ; 

6, inner margin of rigkt genital style. 

Fig. 16. — Outline of bead. 


marks in apical cells ; veins light yellow. Wings white 
with light veins. 

Bab, Uganda : Kampala (G, L, R, Hancock^ xi. 1926). 

Described from one male. 

There are two female specimens in the collection from 
Nyasaland, Mt. Mlanje (S. A, Reave) ^ which represent two 
other species, but I refrain from describing them from 
females only. The genus is likely to contain a large number 
of African species. 

22. Kamendaka alhomaculata^ Muir. 

Kmnendaka albomaculat^a, Muir, Ann. & Mag. Nat. Hist. (9) xviii. 

1926, p. 230, bgs. 4, 5, 6 (Sierra Leone). 
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7. Pyrrhoneuba, Kirkaldy. 

23. Pyrrhoneura malanj ensis , Muir. 

Pyrrlioneura malan^ensis, Muir, Ent. Mo. Mair. (3j iv. 1918, p. 239 
(Nyasaiand). 

8. Robigus, Distant. 

24. Robigus tortrinotatm^ Muir. 

Itohiijm tortrmotatus, Muir, Ann. & Mag. Nat. Hist. (9) xviii. 1926, 
p. 23], figs. 7-11 (Nyasaland). 


9. Mysidioides, Matsumura. 

25. Mysidioides africana^ Muir. (Fig. 17.) 
Mysidioides africmut, Muir, Ann. & Mag. Nat Hist. (9) xi. 1923, p. 560. 

This species was originally described frona Nigeria. There 
are two male specimens from Sierra Leone, Njala (£. Har- 



Mysidioides africana. 

Right view of male genitalia, 

greaves, vii.1926, ri. 1927), from which the male genitalia 
are now figured. 


10- Platoceea, Muir. 

26. Plaiocera africana, sp. n. (Figs. 18, a.) 

Male , — Length 2'6 mm., tegmen 6*7 mm., wing 4 mm. 

In profile junction of vertes and frons slightly more 
angular than in the genotype. Antennae large, longer than 
clypens and frons together, flat, thin, closely and uniformly 
covered with sense-organs, margins slightly thickened. M 
leaving R where the first median sector aiises. 

Reddish brown ; head, lateral portions of pronotum, 
carinee and posterior margin of mesonotum, legs, and 
genital styles light brown ox yellow. Tegmina hyaline, with 
light fuscous-brown markings, at the base a broad mark 
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over the noda! line where it is widest on the costal margin, 
over apical cells, and snbapical distad of the third median 
sector ; these dark areas contain mall, clear, hyaline spots. 
Veins reddish brown. Wings hyaline, slightly fuscous, 
veins dark. 

Anal segment much shorter than the genital styles ; apex 
beyond anus turned veiitrad ; apex with a shallow angular 



Left view of male genitalia : a, apes of anal segment. 

emargiuatioD. The ventral margin of the genital styles 
concave on basal third, convex on apical two-thirds ; about 
the middle and slightly before the middle the margin is 
developed into two small processes, which curve inward. 
Hab, PoNDOLAND : Port St. John (2?. E. Turner, vi. 1923). 
Described from one male specimen. This is the first of 
this genus to be recorded from Africa. The other four are 
from Amboina, Larat, Formosa^ and British Guiana. 


ZoSAUDIJSfJE. 

ZORAIDINI. 

11. Lydda, Westwood. 

^ 27. Lydda elmdis, sp. n. (Figs. 19, a.) 

Male , — Length 3*2 mm.^ tegmen 6*9 mm., wing 2’3 mm. 

Head as wide as or a little wider than the thorax, frons 
with lateral margins subparallel, not touching. 

Lateral margins of py gofer bluntly angular ; anal segment 
in lateral view nearly straight, apex deeply emarginate ; 
genital styles nearly straight^ the apical fourth thickened 
and produced into a strong spine on inner surface, basal 
three-fourths thin. 

Yellow; dark brown on apex of labium, over sides of 
clypeus, in middle of frons ; a few dark marks on abdominal 
tergites, abdominal sternites and bases of genital styles 
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dark ; front and middle femora dark, a longitudinal black 
mark on first and second femora. 

Tegmina and wings hyaline^ slightly opaque with waxy 
secretion, reins dark brown. 

Female similar to male ; no distinct pregenital plate. 



Left view of male genitalia : a, apei of anal segment. 


Hab. Sierra Leone [E, Hargreaves, 21 • vi. 1925). 

Described from three males and one female off Nigerian 
oil-palm {Elms guineensis, Jacq.) . This is close to Lydda 
lineatipes^ but specifically quite distinct. 

28. Lydda lineatipes, Muir. (Fig. 20.) 

I/ydda lineatipes, Muir, Ann. & Mag. Nat. Hist. (9) xriii. 1926, p. 235. 

This was described from a single female from Njala, Sierra 
Leone. We now have one male from the same locality 
(E. Hargreaves, 21. v. 1925), off oil-palm. 

The lateral margins of pygofer slightly angular ; anal 
segment curved ventrad^ the apex deeply and angularly 


20 



Lydda lineatipes. 

Ventral view of left genital segment. 

emarginate ; in lateral view genital styles nearly straight on 
outer margin, widest on hasal half, which is slightly 
produced on inner margin ; the inner surface about three- 
fourths from base produced into a strong short process ; 
apically of this the style is cylindrical, basad it is flattened, 
in colour similar to male. 
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29. Lydda annetti (Muir). 

Diospolis annettij Muir, Ent. Mo. Mag. (3) iv. 1918, p. 176 (Nigeria). 

30. Lydda cocos y Muir. 

Lydda cocos, Muir, Anu. & Mag. Nat, Hist. (9) xviii. 1926, p, 234, fig. 12 
(yierra Leone). 

31. Lydda woodiy Muir. 

Lydda woodiy Muir, Arm. & Mag. Nat. Hist. (9) xviii. 1926, p. 235 
(Nyasaland). 


32. Lydda hargreavesi, Muir. 

Lydda hargreavesi^ Muir, Ann. & Mag. Nat. Hist. (9) xviii. 1926, p, 236, 
tigs. 13, 14 (Sierra Leone). 


12. Diostrombus. 

Diostromhus, Uhler, Proc. U.S. Nat. Mus. xiv. 1896, p. 28. 

Cammay Distant, Ann. & Mag. Nat. Hist. (7) xix. 1907, p. 404. 

For some time I have tried to keep these two genera 
apart. The absence or presence of mesonotal carinse was 
used as a character, but in many cases it was more a personal 
opinion as to whether they were considered as present or 
not; if held in one light they could be distinguished, if held 
in other lights they could not. It is therefore best to 
consider them as one genus. 


33. Diostrombus cocoSy sp. n. (Figs. 21, b.) 

Male , — Length 2T mm., tegmen 6*1 mm., wing 2*1 mm. 
Three mesonotal carinse distinct, but small {Camma), 



Diostrombus cocos. 


Eight view of male genitalia : a, apex of anal segment ; 
6, ventral view of right genital style. 


Reddish stramineous, mesonotum more sordid ; the lateral 
portion of pronotum white or yellowish. A thin line down 
Ann. (& Mag. N. Hist. Ser. 10. VoL i. 34 



5U 


Mr. F. Muir on 


the front and middle femora, all the front tibise, the front 
and middle tarsi^ and the apical segment of labium dark 
fuscous; a narrou* band round the abdomen on the fifth 
segment^ the portion on the tergite wider than that on the 
sternite. Tegmina hyaline, costal and subcostal cells slightly 
yellowish. C, Sc + R, R, and the cross-vein between R and M 
dark fuscous, slightly fuscous aloug hind margin of clavus^ 
other veins stramineous. Wings stramineous ; a small round 
dark mark in middle, the apical half of the hind margin 
bordered with fuscous ; veins fuscous. 

The genitalia figured. 

Hab, Sierra Leone : Njala^ on coconut {E, Hargreaves, 
X. 1926). 

Described from one male. This is closely related to 
D. nitidus, but is recognised by the black mark on the 
abdomen making a complete band, whereas in mtidus it is 
only on the ventral half. 

3L Diostrombus rufus, sp. n. (Figs. 22, a,) 

Female . — Length 3*1 ram.,tegmen 6*9 mm., wing 2 mm. 

Shiny red ; the posterior part of pronotnm and legs 
lighter, front and middle tibise and tarsi fuscous. Tegmina 
hyaline, slightly tinged with stramineous; Scj-R and R 
thick, black, Sc aud M stramineous, and Cu brown, the 
entire margin bordered with very narrow fuscous, widest 
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Diosirottibus 

Eigbt view of female genitalia : ventral view of apical portion 
of subgenital plate. 

along claval aud Cu margin. A small round spot in middle 
of wing and tke hind fuscous. 

The genitalia are very distinctive, the pregenital plate 
forma a large plate projecting well beyond the end of abdo- 
men, which is best understood from the figure ; it appears as 
if formed of two plates joined along the middle. 
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Hab, Sierra Leone : Njala [E, Hargr^eaves^ x. 1926). 

Described from one female. In colour this species is near 
to grahami, Dist.^ and nitidus^ Muir, but the subgenitai plate 
is nearer to goivdeyi^ Distant. 

35. Diostrombus hancocki^ sp. n. (Fig 23.) 

Female . — Length 3 mm._, tegmen 8 mm., wing 3 mm. 

Mesonotum with three carinse. Mings less than half the 
length of tegmina (1 to 2-6 mm.), the apex acute; tegmina 
with the basal median cell not very broad, the Cu not 
connected with MS’ 1, ^ with six simple sectors; the Sc 
considerably convex and raised. In profile the frons sub- 
conically projecting ; the median carina of clypeiis strong, 
laterals weak. 

The genital styles abortive ; anal segment very short. 

Head, legs, pronotum, the thoracic sternum, and most of 



Diostrombus Jiancocki. 

Left view of profile of head and pronotum. 

the abdomen yellow. The apices of the front and middle 
tarsi, and the apex of proboscis, black ; mesonotum shiny 
black, except a middle line and a small area on posterior 
margin which are yellow ; scutelluin black ; the greater 
portion of three to six abdominal tergites black, with small 
light marks in middle and at sides. Tegmina hyaline, veins 
yellow, a fuscous band across middle from costa between the 
bases of second and third median sectors to iiiad margin 
apical of Cu, darkest on costa and fading out towards hind 
margin ; a small dark spot at fork of Sc and at base of Rs. 
Wings hyaline, fuscous across middle and along hind margin 
to apex. 

Hab. UoANDA : Namulala Forest {(J, C. R, Hancock^ 27. x. 
1925). 

Described from one female. 


31 ^ 
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36. Diostrombus lanius (Stal)? (Figs. 24, 25.) 

Derbe lankis, St£l, Ofv. Vet.-Ak. Fork. 1855, p. 94. 

There are one male and three females from Natal {A, J 




Diostro7nhus layiitts 

Fig. 24. — Left view of male genitalia : a, apex of anal segment. 

Fig. 25. — Right view of female genitalia. 

Bevis) which I provisionally call this species. Lateral views 
of the genitalia are given for comparison with the type. 

37. Diostrombus dilatata (Westwood). 

Derbe (Phenice?) dilatata^ Westwood, Aim. & Mag. Nat. Hist. (2 vii. 
1851, p. 209 (Sierra Leone). 

88. Diostrombus biclavata (Westwood). 

Derbe {Phenice) hclavata, Westwood, Ann. & Mag. Nat. Hist. vi. 1841, 
p. 478 (Congo). 

39. Diostrombus dbdominalis (Distant). 

Pkmice abdominalis, Distant, Ins, Transv. 1907, p. 195 (Natal). 

40. Diostrombus lutea (Muir). 

Camma Ivim, Mnir, Ann. & Mag. Nat. Hist. (9) xviii. 1926, p. 299 
figs. 17, 18 (Sierra Leone). ^ ^ 

41. Diostrombus apicalis (Hagl.) . 

Thrada apicalief Hagl, Ofv. Vet.-Ak. Fork. 1899, p, 64 (Congo). 

42. Diostrombus grahami (Distant). 

Drma grahamij Distant, Ann. & Mag. Nat. Hist, (7) xix. 1907, p. 404 
(Ashanti). 


43. Diostrombus gowdeyi^ Distant. 

Dio&trmdms gotcdeyij Distant, Ann. & Mag. Nat, Hist. (8) xiii, 1914 
,p. 419 (Uganda). 
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44. Diostrombus nitidus^ Muir. 

Diostrombus nitidus, Muir, Ann. & Mag. Nat, Hist. (9) xviii. 1926, 
p. 237, fig. 15 (Sierra Leone). 

13. Proutista, Kirkaldy. 

45. Proutista fritillaris (Boh.). 

Perbe fritillaris, Boheman, Kongl. Vet.-Ak. Acad. Handl. 1838, p. 227, 
pi. vii. fig. 8. 

Niue specimens from Njala, Sierra Leone (E. Hargreaves^ 
V., vi. 1926). One male from Southern Bahr-ePGhazal, 
Tambura, which is slightly lighter than the Sierra Leone 
specimens. 

46. Proutista tessellata (Westwood). 

Derbe (PJienice) tessellata, Westwood, Ann. & Mag. Nat. Hist. (2) vii. 
1851, p. 209 (Sierra Leone). 

47. Proutista calami (Melichar). 

Fhenice calami, Melichar, Ergeb. zweit. deutscb. Zentral Afr. Exp. i. 
1914, p. 127, fig. 9 (Belgian Congoh 

14. Pamendanga, Distant. 

48. Pamendanga hancocki, sp. n. (Fig. 26.) 

Male , — Length 4 mm., tegmen 10 mm., wing 4*6 mm. 

The antennae not quite so long as the frons. The apex of 
anal segment acute, lateral view of genitalia figured. 



Pamendanga hancocki. 

Right view of male genitalia. 

Dark brown ; vertex, frons, rostrum, and legs lighter ; 
clypeus reddish ; genitalia and some of the parts of the 
abdomen reddish, Tegmina dark fuscous-brown with a clear 
hyaline spot in middle extending from ilf behind third and 
fourth sectors to Cu along the cross-veins, another smaller 
clear spot at apex of R and M, a few light spots along costal 
cell, and a small light spot at the apex of each of the median 
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sectors and Cu veins. Sc and B veins reddish, other veins 
hiwn with red tinge. Wings fuscous-brown with darker 
veins. 

Hab, Uganda : Munga {G, L. B. Hancock^ v, 1926). 

Described from one male. 

49. Pamendanga nealei (Distant). 

Phenice nealei, Distant, Ann. & Mag. Nat. Iliht. (8) xiii. 1914, p. 413 
(Nueiia). 

50, Pamendanga majuscula (Distant), 

Phenice majuscula. Distant, Ann. & Mag. Nat. Hist. (8) xiii. 1914, p. 414 
(Portuguese East Africa). 

15. Helcita, Stal. 

51. Helcifa occidentalism sp. n. 

Hflcita n'tthlhevqi, Muir, not StSl, Ann. & Mag. Nat. Hist. (9) xviii. 
191*6, p. 238, ‘fig. 16. 

In the above-cited publication the writer reported Helcita 
wahlbergi from Sierra Leone, remarking that an examination 
of a male from South Africa was necessary before the 
identification could be definitely settled. A male specimen 
from Durban (C, N, Barker'^ 25. ii. 1917) now shows that 
the West Coast species is distinct. It is therefore named 
occidentalism The male genitalia of H. wahlbergi arc now 
figured for comparison. The markings on the tegmina of 
(jccidentalis are darker and more extensive than in wahlhergi. 

52. Helcita waklhergi (Stal). (Fig- 27.) 

Derbe zcahlb^gi, StSl, Ofv. Vet.-At. Forh. 1865, p. 93 (South Africa). 



Right view of male genitalia: a, ventral view of right genital style. 

The male genitalia of a South African specimen are 
figured for comparison with the male of H occidentalism 
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IG. Eaizoda, Muir. 

53. Kaizoda signoreti (Coquerel). 

Deribia signoreti, Coquerel, Ann. Soc. ent. France, vii. 1859, p. 258, 
pi. vi. tigs. 4, a, b. 


17. ZoKAiDA, Kirkaldy. 

54. Zoraid^a {Zoraida') bohemani (Westw.). (Fig. 28.) 

Derhe nervosa^ Boheinan (not Fabricius), Kbngl. Vet.- Aka d. Hand!. 
1S37, p. 226, pL yii. fig. 2. 

Derhe [Thracia] hohemmii, Westwood, Tr. Linn. Soc. Lond. six. 1842, 
p. 10, fig. 2. ^ ^ 

Thracia varipennis, Walker, List Horn. Ins., Suppl. 1858, p. 98. 
Zoraida vnnpennis (Walker), Distant, Ins. Transv. 1907, p. 196, pl.xix. 
fig. 13 a. 

There is a series of both sexes from Njala, Sierra Leone, 
which agree with tlie original description and figures of 
Bohenian that Westwood used as the type of his species. 



Zoraida (Z,) hoke7}iani. 

Plight view of male genitalia. 

Female specimens in the British Museum from Rhodesia 
and the type-material of Z, varipenms^ Distant, from Natal, 
belong to this species, 

55. Zoraida {^Zoraida) sinuosa (Boheman). 

Derbe smuosa, Boheman, Kongl. Vet.-Ak. Handl. 1837, p. 10, pi. ii. 
fig. 2. 

Three female specimens from Sierra Leone, Njala (J5. 
Hargreaves^ xi. 1926, vi. 1927), which agree vvith the original 
description. The figure of the male genitalia was published 
in 1922 (Philippine J. Sci. xx. (3), p. 349, fig. 4). 

56. Zoraida {Zoraida'} njalensis^ sp. n. (Fig. 29.) 

Male . — Length 3*4 mm., tegmen 8 mtn., wing 4 mm. 

In profile tlie frons slightly and roundly protruding ; the 
frons narrow, the lateral caringe touching except at base ; 
antennse much longer than frons^ terete, thickly and uni- 
formly covered with sense-organs. Yenation typical^ five 
median sectors, the first furcate and appearing as part of Cu ; 
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the cross-yein between Ms 1 and 1 ^ is forked, making a small 
angular cell, which may be an aberration, but is on both the 
tegmina. 

The genitalia figured ; the apex of the anal segment has a 
small irregular emarginatioii which does not appear to be 
natural ; the sides are siibparallel to the anus and then con- 
verging, forming a conical outline. 

Fuscous-brown ; the carinse of head and thorax, and the 
minute granules on pronotum and abdominal tergites lighter; 
legs and anal segment lighter. Costal cell opaquely white ; 
subcostal, radial, basal, median, and the basal portion of the 
cells between the median sectors, as well as the greater 
portion of the clavus, dark brown ; the rest hyaline slightly 
fuscous ; veins in the dark areas light tinged with red, the 
rest light ; the apical margin and the tips of the fine veins 
ending in the apical margin white or yellowish. Wings 
hyaline, sliglitly fuscous, the anterior half slightly darker 
than tlie posterior. 



Zoraida {Z.) njalensis, 
Kight view of male genitalia. 


Described from one male from Njala, Sierra Leone {E. Har- 
greaves^ 10. xi. 19^26). 

This species is near to Z. nyasensis, Distant, which was 
described from a female, but the protruding frons and the 
size, as well as slight differences in colour, are sufficient to 
separate them. 

57. Zoraida i^Zoraida) fuligipennis, sp. n. (Figs. 30, 31.) 

Female , — Length 3*8 mm., tegmen 9*4 mm., wing 5 mm. 

Antennae terete, longer than the frons. Wings slightly 
more than half the length of tegmen ; basal median cell long 
and narrow, Ml appearing as if belonging to Cu, The 
length of the basal portion of tegmen, the clavus, and M 
basal cell correspond, if they be not correlated, with tlie 
length of the wing. The pregenital plate fairly large, sides 
about half the length 6f the middle, posterior margin sub- 
angular from sides to middle, the apex blunt or rounded. 
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Length of anal segment about 1‘4 times the width, not 
reaching to the apex of ovipositor, broadest on basal half, 
then slightly narrowed, apex rounded. 

Reddish fuliginous ; antennae, labium, and legs yellow ; 
carinae of head and thorax lighter, a number of small light 
dots on head and thorax, the abdominal tergites with small 
light dots slightly raised. Tegmina fuliginous ; veins 
reddish, the median sectors less so, the apices of the veins 
entering the hind margin with a light mark, those entering 
apex bordered with light for a short distance ; over the basal 
half and in C, Sc, and R cells a few minute light marks. 
Wings fuliginous with darker veins. 



Male similar to female, but a little smaller. Genitalia 
figured. The apex of the anal segment bluntly rounded. 

Hab, Sierra Leone : Njala Hargreaves^ iv. 1925, v. 
1926). 

Described from one female and one male. 

58. Zoraida (^Zoraido) nyasensis. Distant. 

Zoraida nyamisis, Distant, Ann. & Mag. Nat. Hist. (8) xiii. 1914-, 
p. 414 (Nyasaland). 

59. Zoraida {Zoraida) paitersoni, Distant. 

^ Zoy^aidu pattersmi, Distant, Ann. & Mag. Nat. Hist. (8) xiii. 1914, 
p. 415 (Gold Coast), 

60. Zoraida {Zoraida) fiavoeostata, Distant. 

Zoraida flavocQstata, Distant, Ann. &; Mag. Nat. Hist. (8) xiii. 1914, 
p. 435 (Portnguese East Africa). 

61. Zoraida {Zoraida) piciurata, Distant. 

Zoraida piciurata^ Distant, Ann. & Mag. Nat. Hist. (8) yiii. 1914, 
p. 416 (Nyasaland). 
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62. Zoraida {Zoraida) evansl, Di&tant. 

Zoraida eva 7 ?sL Distant, x4.nn. & Mag. Kat. Hibt. (8) xiii. 1911, p. 41G 
(<Told Coast). 

63. Zoraida [Zoraida) ahuriensis^ Muir. 

Zoraida aburiensiSy Muir, Eiit. Mo. Mag (3) iv. 1918, p. 229 (Cold 
Coast). 

64. Zoraida [Zoraida) falgansy Mmr. 

Zoraida fulgnns^ Miiir, Arm. k Mag. Nat. Hist. (9) xi. 1923, p. 559 
(Madagascar). 

65, Zoraida (Peggiopsis) distanti., Muir. (Fig. 32.) 
Zoraida distanti, Muir, Ent. Mo. Mag. (3) iv. 1918, p. 204. 

This was described from two females, one from Kola 
Kiver, Portuguese East Africa, and one from Natal. T liave 
seen one female specimen from Sierra Leone, and now I 



Zoraida (P. ) dhtciniL 
Kiglit tiew of male genitalia. 


have one male from Natal belonging to the Durban Museum. 
The genitalia of this male are figured ; the anal segment is 
drawn out into two fine processes and turned ventrud. The 
antennae are distinctly flattened^ but not so thin as in the 
more typical Peggiopsis^ and the sense-organs are distributed 
evenly over the whole surface; the eyes are comparatively 
large and bulging, I originally placed this in the typical 
subgenus Zoraida, but now I move it into Peggiopsis. 

66. Zoraida [Neozotaida) ngandensis, Dist. (Figs. 33, 34.) 

Zoraida ugandmsiSjVdwtmt, Ann. k Mag. Nat. Hist. (8) xiii. 191-1, 
p. 416. 

Three male specimens from Njala, Sierra Leone [E. liar- 
greaveSy xi. 1926). This species was described from one 
female from Uganda, and until the male from that region 
has been compared with these specimens there must be some 
uncertainty over this identification. 
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The Cu appears as six-branched ; tlie basal or first median 
sector has four branches, and appears as part of the Gu. 
The other median sectors are single. 



Zoraida ugn7ide7}&is. 

Fig. 33. — Left view of male genitalia: ft, apex of anal segment. 
Fig. 34. — Venation of basal portion of tegmeu 


Male genitalia figured. The apex of anal segment is 
pointed. 

67. Zoraida (Neozoraida) maculicostata^ sp. n. (Fi^. 35.) 

Female . — Length 4*6 mm., tegmen 11’5 mm., wing 3*8 mm. 

Vertex very small, triangular ; frons very narrow ; clypeus 
longer than frons, distinctly tricarinate. Antennae distinctly 
longer than frons, slightly flattened. Mesonotum without 
carinae. The Cu appearing as with seven branches, the first, 
or basal, median sector with five branches joined to Cm; the 
second and third median sectors furcate. Wings one-third 
the length of the tegmiua, apex rounded. 



Zoraida (iVi) 7naeulieostata. 

Eight view of female genitalia. 

Pregenital plate with a large projection in middle of the 
basal portion, posterior margin subangular. Anal segment 
small, conical in outline, apex not emarginate. 

Stramineous slightly tinged with red, especially over the 
dorsal surface; a small fuscous V-shaped mark near base of 
abdominal dorsum. Tegtnina and wings hyaline, slightly 
greenish opalescent, veins light. A series of minute black 
dots along the apical two-thirds of the costa of the tegmiua. 

Hab. SiBKiiA Leone : Njala {E, Hargreaves^ 17. ii. 26). 

Described from one female. 
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68. Zoraida (Neozoraidd) carpenteri^ sp. n, (Fig. 36.) 

Male . — Length 5-7 mm., tegmen 13*4 mm. ; wing 4*9 mm. 

In venation and general build similar to Z. (iV.) maculu 
costata. Stramineous, lighter on ventral aspect ; antennse 
and anal segment tinged with red; a dark V-shaped mark at 
base of abdomen, the lateral portion of abdominal tergites 
fuscous. Tegmina hyaline, faintly sordid stramineous, the 
Cy Sc, and R cells slightly opaque, veins same colour as mem- 
brane, most of the cross-veins light. A series of minute 
black dots along the apical two-thirds of the costa. Wings 
same colour as tegmina. 

Lateral margins of pygofer angularly produced ; the ven- 
tral margin angularly produced with the apex truncate. 
Anal segment long, narrow, very gradually narrowing to the 
pointed apex, anus slightly before middle. Genital style 
figured. 



Zoraida (N.) carpenterL 
Right genital style. 

Described from one male from Kigezi, Kivumbo District, 
Uganda (G. D. H. Carpenter, xii. 1920, no. 863). 

This male is closely allied to the female maculicostatay 
from Sierra Leone, but its greater size, considering the sex, 
and different shade of colour of the tegmina make it highly 
probable that the male of maculicostata will show more 
distinct differences. 

18. Teutberga, Jacobi. 

69. Teutberga antkracina, Jacobi. 

Teutherga anthracina, Jacobi* Voeltzkow’s Reiae in Ostafr. iii. 1017, 
p. 632, 


SiKAIANINI. 

19. Muibia, Kirkaldy. 

70. Muiria pulchra, sp. n, (Figs. 37, 38^ a.) 

Male . — Length 2 mm,, tegmen 4*5 mm., wings 2*2 mm. 
Basal median cell not reaching to the middle of tegmen, 
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its length 5*5 times its width. Antennse nearly as long as 
head and thorax together, slightly flattened, the arista about 
one-third from apex. 

Lateral margins of pygofer produced to an acute angle 
beside the anal segment ; the anal segment longer than 
wide, in dorsal view broad at base gradually narrowing to 
apex ; genital styles longer than wide, the inner and outer 
margins slightly sinuate, subparallel, apex truncate, the 
outer apical angle slightly produced. 

Stramineous ; antennae, clypeus, and labium fuscous, legs 
slightly fuscous, a slightly fuscous mark on pronolum behind 
eyes; abdomen fuscous ventrally, the dorsal aspect mottled 
with fuscous. Tegmina hyaline, clear, semiopaliue, with a 
number of black marks ; the largest mark between first and 



Muiria pulchra. 

Fig. 37. — Right view of male genitalia : a, apes of anal segment, dorsal 
view. 

Fig. 38. — Full view of female genital area : a, right lateral view of same. 

second median sectors, the next at apex of clavus ; the cross- 
veins inclosed between two faint fuscous semicircular marks ; 
faint fuscous marks at apices of Cu and M veins ; the apical 
cells fuscous. Wings hyaline with a few small black marks. 
Female . — Length 2*1 mm., tegmen 5*7 mm., wing 2*7 mm. 
Similar to the male, but the marks on the tegmina are 
more distinct and darker. The genital area figured; it is 
peculiar and complex. 

Hab. SiEttaA Leone : Njala {E. Hargreaves^ 24. v. 1926, 
27. vi. 1927). 

Described from one male and one female. 

20. SiKAiANA, Distant, 

71. Sikaiana africana^ Muir. 

Sihaiam africatia, Muir, Ann. & Mag. Nat. Hist, (9) xviii. 1926, p. 240 
(Gold Coast). 
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LXIV. — Size-differences in the little PichV^ Armadillos. 

By Oldfield Thomas. 

A STUDY of the skulls belonging to the litile Pichi ” 
armadillo {Zaedyus pichiify Desm., till recently known as 
Dasypus^ Euphractus^ or Zaedyus minutuS) Desm.) shows 
that tiiese present but little individual variation in size^ while 
even the sexual difference is but slight. Females may be 
2 or 3 mm. shorter tlian males — a difference little perceptible 
in a series. 

But with regard to locality, while the skulls from the 
eastern and southern parts of the general lang© are all com- 
paratively large, those from the north-west (Mendoza) are 
decidedly smaller, to a degree worthy of being subspecifically 
recognized. 

Azara’s Tatou septieme, on Tatou Pichiy,” on which all 
the existing technical names are based, was described as 

inhabiting the Pampas to the south of Buenos Ayres, from 
36® S. to Patagonia.” Consequently some specimens from 
Bonifacio, Southern Buenos Ayres Province, about 37® S., 
presented to the British Museum by Colonels Porteous and 
Morley Knight, may suitably be considered topotypical of 
Azara’s animal. 

These specimens, in the size of their skulls, are at or near 
the maximum found in the genus, measuring about 68 mm. in 
length by 42 mm. in breadth, others from Ohubut and Santa 
Cruz Provinces agreeing essentially with them. The largest 
male skull is 70 x 44 ram., but all intermediate sizes are 
represented. A female skull is 66 X 42 mm. 

Contrasted with these dimensions a male skull from 
Mendoza is only 63 mm. in length and a female 62, females 
from San Rafael are 63 and 62 mm., while yet two others 
from the last-named localities, with imperfect rostra, are 
obviously of the same small size. There is evidently, there- 
fore, a small race inhabiting the Province of Mendoza, and 
this might be termed 

Zaedyus picJiiy Gaurinus, subsp* n. 

Essential characters as in true picliiy^ but size smaller, as 
indicated by skull-measurements. Muzzle shoiter in propor- 
tion to the size, and especially to the zygomatic breadth of 
the skull, its length in the type only 38 mm,, as compared 
with upwards of ^ mm. in pichiy. 
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Dimensions of the typical skull : — 

Gieatest length 64 mm. ; condylo-basal length 63 ; zygo- 
matic bieadth 41; tip o£ muzzle to back of postorbital 
projection 38 ; palate-length 35. 

Bah, Mendoza Province ; type from near Mendoza itself, 
Type^ old male in spirit, B.M, no. 90. 2, 20. 6. Col- 
lected daring the cruise of H.M.S, ‘Challenger/ in all 
probability by Lord George Campbell Presented by the 
Lords of the Admiralt}^ Eight specimens examined^ as 
compared with fouiteen of Z. p, pichiy. 


LXV, — On an Encyrtid (Leefmansia bicolor, gen, et sp, n,) 
reared from Eggs of Sexava {Orth,) in the Dutch East 
Indies, By Dr. James Waterston. 

(Published by permission of the Trustees of the British Museum.) 

In his recent report on certain Locnstidae of the genus 
Sexava,^ Stal, as coconut pests in the Dutch East Indies 
(‘ Mededeelingen Iiistit, von Plantenziekten/ no. 72, Welte- 
vrecleiij 1927), Dr. S. Leefmans figures (pi. x. figs. 1-8) a 
Chalcidoid reared from Sexava eggs, and describes what is 
known of its biology. In the present paper I am supple- 
menting the notes and figures referred to with descriptions 
based on raateiial kindly forwarded by Dr. Leefmans to the 
British Museum, wheie also the type of this new species is 
deposited. 

G H ALCIDOI DEA. 

Family Encyrtidse. 

Leefmansia, gen. noy. 

§ . — Head transverse but long ; eyes sparsely pilose^ from 
above large ; occiput narrow ; fronto- vertex long, narrow, 
parallel-sidedj ocellar triangle isosceles and acute ; genal 
space well developed ; toruli well down below the level of 
the middle of the genal space; serobal impression broad, 
semicircular ; mandibles hidentate, the teeth small^ and with 
a broad truncated upper apical edge. Antennse : six cylin- 
drical funicular joints, club with three divisions. Scape 
normal, cylindrical, 

Cf, Camphell, Lord Georpre, “ Log-letters from the ^ Ghalleuffer * ” 
(3rd ed.), p. 460 (1877). 
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Thorax : mesonotal surface smooth ; the flat scutelhim 
shining, no trace of parapsidal furrows ; axillas somewliat 
remote ; scutellar chsetotaxy simple. 

Wings fully developed, fore wings banded or clouded ; 
the marginal vein not punctiform ; distinctly longer than the 
stignial, which, again, exceeds tlie short postmarginal. 

Abdomen as long as thorax ; ovipositor not extruded. 

The body is partly metallic, but more largely non-metallic. 

J . — Similar to ? ; in antennae the scape a little stouter 
than in ? , and only the more proximal of the funicular joints 
cylindrical. In the fore wings the marginal is shorter and 
the band much reduced and fainter. Abdomen not longer 
than thorax. 

This genus is easily recognized by the neuration, smooth 
flat scutellura, head, and colour. It has affinities in rather 
diverse directions with Chiloneurimis, Homalotylus^ and 
TriGhomasthus, but is easily separated from all these by 
characters already referred to. 

Genotype the following species : — 

r 

Leefmansia licolor^ sp. n. 

5 . — Body and legs for the most part non-metallic pale 
yellowish or yellowish white. Abdomen blackish, with 
strong metallic reflections which are purplish laterally and 
more violaceous or violet-green dorsally. Thoracic notuiu 
clear reddish violaceous, with pleurae and underparts generally 
paler. 

In the antennae the club and last two funicular joints pure 
white ; first four funicular joints blackish brown ; scape and 
pedicel clear yellowish, infuscated dorsally. Legs entirely 
pale. 

Wings : fore wings with a small oblique radical spot and 
a large completely transverse cloud from about the apical 
third of the submarginal to the end of the neuration. Distal 
margin of cloud strongly convex ; the proximal edge straight 
or nearly so. 

Length 1*6 mm. ; expanse 3*1 mm. 

cj . — Similar to the $ . In the anteniuo the club is 
blackish and the funicle banded or speckled, the joints being 
pale basally and blackish distally on the inner aspect. Scape 
and pedicel paler. 

Cloud of fore wing much reduced and faint, appearing 
mainly below the marginal. 

The dimensions of this sex are one-fifth less than in the ? . 
Length 1*3 mm. ; expanse 2*5 mm. 
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: both sexes there are occasionally to be seen subinetallic 
mis on tlie smooth ochreous or honey-yellow thoracic 
iin. 

Or. Leefinans describes the eyes as “ red.” In spirit- 

lerial the colour is dirty chocolate and the ocelli crimson. 

Holotype, $ y in British Museum. 

Ambon (D.B.I.). Leefmaus coll. 1925-6. Found also 
i Batjan Is._, and already successfully introduced into 
Carak’elong. 

An important controller of Sexava, destroying up to a 
naximum of 51 per cent, of the eggs laid in particular 
ioCcdities. 


LXYI . — The Non-JMarine Mollusca of Sierra Leone, 

By M. CoNxoLLr. 

[Plate XVm.] 

It is not surprising that practically nothing has been written on 
the above subject. In the first place, hardly any collecting has 
been earned out in Sierra Leone since the first half of last century, 
and, in the second, it would naturally be supposed that the fauna 
under notice would merely consist of extensions up or down the 
coast of the ordinary West African shells. 

To a large extent this is the case, but a collec^n made during 
the last three years by Professor B. B. Blacklock, of the Sir A. L. 
J ones Eesearch laboratory, Freetown, and kindly submitted by 
him to me for investigation, contains so many new species, as well 
as unexpected instances of the above-mentioned extensions, that it 
seems preferable to deal with it in a special article, rather than in 
a more general work. 

In the following pages I include all species which I have been 
able to trace as recorded from Sierra Leone, but the list cannot be 
considered complete; practically no references to literature are 
given, as most of the older species are well known and their 
synonymy has long been established. 

The types of the new species are in my collection. 

Family StreptaxMae. 

V ^\xhhjmljySTBEPTAJCI^^, 

Oenus EnEKTunisiL, Pfr., 1855. 

JSdentulina liberi^a (Lea). 

{= pupultti Moi^) 

Mah. Sierra Leone: Kaiyima, Sandoh Chief dom (BZacHoci*). 

Recorded from many parts of the West Coasts but not, ap][^rently , 
from Sierra Leone. 
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Genui? Tailor, 1S77 

PiisuiT * T^regated Pfr., as a subgtiHi's 

tlie larger African form:> u£ Gonaxisy on the gi'ouiid t 
Pfeiifcr designated nohiUsy Gray, as type of East repfaxts in 
‘ Xnmenclator.* It due a not a]>pear. however, that PfeizKer e 
designated the X} pe in the ‘ Xomenclator * t or elsewhere, a 
the first to do so was KoLelt 7 , who ^selected as type the Sou 
American S. eonfusiisiF^r.}^ the genutype of St/'epfnxis ; Eusfrej. 
ttixis therefore becomes a s\ nont m ot btrepfaxis, s. s.. and is nc 
avaiiahie for the African shells, which is not greatly to be regrettec 
as ill our present lack of anatomical knowledge there seems ii 
be no definite line of demarcation between the larger and smallei 
foimb of Go7iaxisy wherein certain species vary so much in size in 
the same brood that this featui'e alone can be of little sectional 
importance. 

Gonaxis monroria (Rang). 

{=fiohiligy Gray, hlandii^gianuh^ Lea, redusiamis. Petit, and nmatus. P£r.) 

I£ah. Sierra iLeone (in British Museum): Elaiyima ; Lengi- 
korro ; Kafogo ; Marema; Tomhudu; Jianu, Ximmi Yemma ; 
Port Loko {Blacklock). 

Bang’s name, monrovicu which was bestowed on immature 
heliciform shells of this species, has precedence of the better-know n 
nohilis and others. Individual examples vary greatly in size, the 
dimensions of three out of a set from Kaiyima, all collected around 
the same palm-oil tree and probably from the same brood, being 
rebpectively : — 

' Alt. 21*1 ; diam. raaj. 20*1, min. 15*2 mm. 

„ 17*4; „ 14-5, „ 12*R „ 

„ 13*3 ; „ 12-4, „ 10*3 „ 

Gonaxis mau^erm (Gray). 

Sab. Sierra Leone {Vipnon): Langranna; Jiama; Marema; 
Y^ork Pass, about IbUO ft. (Blachlock), 

A smooth glossy species, which has a small, sometimes hardly 
visible, parietal plait. 

Gonaxis welwitschi (Morel.). 

jETaJ. Sierra Leone : York Pass, about 1800 ft. {Blacklock). 

A noteworthy extension to the northward of this rare species, 
which was described from Angola ; it has a smooth edentulate 
shell, whose outer lip is sharply angukte in profile and slightly 
indexed a short distance below the suture ; the Y'ork Pass example 
agrees with the tjpje in showing some scratchy microscopic spiral 
stmtion about the second and third whoris- 

* BolL Anier. Mtis. H. H. iL 1919, p. 177. 

f 15, 417. 

4 JTaJbrk l?a«aiiw. vei?. Ixiii 1910, UK 144. 
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Gonaxh inermis (Morel.) 

Hah. Sierm Leone (fide 2IoreIei). 

This is merely the top o£ a modei-ately large Oonaxis^ hut I have 
not been able to match its sculpture with that of any available to 
me from the neighbourhood. 


Gonaxis xroherti (Petit). 

(=leoneii8{s, Pfr.) 

Hah. Sierra Leone Foxcroft); Panguma; Langranna; 

Kaiyinia; York Pass •, Marema; Boadjibu; Jiama; Majendoo ; 
Sokurella ; Port Loko (BlacMock). 

In this sjDeeies, as in the case of monrovia^ there exists great 
variation in size alone, other features remaining unchanged, but in 
iroherti it seems to be local, rather than general, and it is only 
from the Marema and Eaiijima districts that I have seen series of 
noticeably diifenng size from adjacent localities ; I append average 
measurements of four series ; intermediates hardly exist among 
the shells I have seen : — 

Eaiyima, series i. ... Long. lO'O, lat. 7’4 mm. 


f) ii. ... ff 8 4, ,, e>'8 

Panguma „ 7% „ 5*1 

York Pass 6*5, „ 4*2 


This is one of the few Strep taxidae which is known to possess a 
denticulate aperture when immature ; these early denticles appear 
to become absorbed as the shell increases in size, as in the case of 
two mature examples which have been broken up for examination, 
one showed no dentition on the early whorls and the other only the 
faintest trace of one vanishing denticle. 

Goaaxis hlacJcIocJci, sp. n. (Text-fig. 1.) 

Shell of moderate size, subrhomboid, thin, smooth, glossy, trans- 
parent, pale olivaceous. Spire not much produced, sides parallel, 
axis inclined backward, so that the first three whorls are situate 
on the back of the shell ; apex obtusangular. Whorls 5^, flattisb, 
rather rapidly increasing, the fii*st two smooth, remainder almost 
so, the sculpture consisting of extremely fine, faint, transverse stii® 
with faint traces of veiy fine, close, microscopic, spiral engraving ; 
suture simple, shallow. Aperture subquadrate, rounded at the 
base, peristome scarcely thickened or expanded, columella weak, 
upper margin simple in the type, though occasionally extremely 
narrowly reflexed ; dentition none. 

Long. 8*5, lat. 6*0; apert. ait. 3*0, lat. 3T ; last whorl 7*3 mm. 

Hah. Sierra Leone : Jiama (type) ; Langranna ; Majendoo 
{Blackloch). 

If we consider the extreme variation in size, with little in form 
or dentition, which occurs in monrovia and iroherti^ it appears 

* Helix inermiSi Morol. J. do C, xii. 186-1, p. IS?. 
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that the present species, which 3*emains unusually constant in all 
these respects, is probably undescribed. It di&rs from maugercs 
piincipally through the absence of the parietal plait and in having 
a comparatiyely shorter aperture, from welwitsclii in smaller size 
and di:fferent shape of the outer lip, and fi’om prostratnSf Old., in 
being far less prostrate, with a smaller rima. 


Gona:i;is pileoJits, sp. n. (Text-lig. 2.) 

Shell rather small, turbinate, rimate, thin, smooth, glossy, 
transparent, pale olivaceous. iSpire not much produced, axis 
inclined backwards, so that the first three whorls are situate on 
the back of the shell ; apex obtuse. Wborls 5|, convex, giudually 



0 * 2 3 A S 6 

Text-fig. 1. — Outline sketch of Gonaxu hlacklocl'ij Conn. X 2 
„ 2. — „ „ pilevlus, Conn, X 2. 

increasing, pi*otoconcb (two wborls) showing extremely faint, 
somew’hat irregular, microscopical spiral scratches, remainder 
sculptured with coarse irregular grow^tii-lines and, just below the 
suture, close, short, transvei^ puckers, while the whole sui'face is 
engraved with very fine, faint, close, microscopic spiral lines ; 
BUtTire simple, well defined. Aperture subquadrate, rounded at 
base, peristome hardly thickened, very slightly expanded, columella 
straight, rima well defined ; dentition none- 

Alt. 7*7, lat. maj. 5-8, min* 4‘8; apert. alt. 2‘9, kt. kst 
whorl 6*3 mm. 

Sierra Leone : Langranna (type^ ; Majendoo (BlacMock). 
Differing from the preceding species in squatter form and 
stronger sculpture, while Gtma:ns iurhiiMiiut (Moreiet), in addi- 
tion to being twice the size of pileolus^ has regular fine transverse 
costulation, a feature lacking from the group now under notice. 


Subfajnily PTYCHvTnEMATiK^-£. 

, Genus PTVCfiOTREXiA, Morch, 1852 
r , Ptpchotrema nn^ens (H. Adams). 

Sierra Leone {JS. Higgins). 

^ Bkcfclock eoliection. 

H. & A Ad., 1855. 
sp.a. (PL XYIII. fig. 1.) 




Item B^nha, 
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very pale olivaeoa'i. Spire prudaced, sidei parallel, apex bluntly 
rounded. AVhorls G, nearly tlat, tlie tirs»t three rei^ularly increasing, 
remainder nearly e<]ual, practically smooth except for regular, 
microscopic, oblique beading in, or immediately below, the sutures 
of the last four whorls; suture shallow. Apertui'e quadrate, 
rounded at ba^e, peiistome glossy, white, redexed, columella erect, 
principal dentition three-fold: a prominent parietal lamella: an 
inrunning plait nearly halfway down the outer lip, corresponding 
to an external groove which continues faintly round the last whorl 
as far as the columelkr margin, and a small nodule halfway up 
the columella ; far within the apertm“e, too, is a kind of secondary 
columella bearing two small nodules. 

Lung. 6*9, lat. 3*1 ; apeii:. alt. 1 2, lat. 1*5 ; last whorl 3*5 mm. 

Mah. Sieira Leone ; Langranna ( type ) ; Panguma { BlacMocle ). 

Btifcliatrema eleffanfitluni (Pfr. )is perfectly smooth and glossjv , 
w’ith a simple suture ; the apertural dentition consists of the usual 
parietal plait and a weak denticle on the outer lip; in 
the sutural beading is well marked, the denticle on the outer lip is 
stronger, and there is an additional tubercle on the columella, 

I have the greatest pleasure in naming this new species after 
Mrs. Blacklock (Dr. M. G. Thompson), who accompanied her 
husband in many of his travels and most kindly assisted him in 
forming the present collection. 

Btychotrema glyytothaunia^ sp. n. (PL XVIII. hg. 2.) 

Shell very smaD, subelliptieal, flattened and concave at the base, 
nmate, silky, translucent, pale olivaceous. Spire not greatly 
produced, sides slightly convex, apex bluntly rounded. Whorls 6], 
moderately convex, almost equal after the first two, the firat 14 
practically smooth, remainder covered with regular, oblique, 
slightly curved costulse, of a thickness equal to half the distance 
between them, but narrowing and converging beyond the canna, 
until they almost coalesce around the exterior of the columella ; 
suture sub-ereniilate, well defined. Aperture nearly square, peri- 
stome broadly reiiexed; immediately behind the peristome, aliout 
two- thirds down the outer lip, the base of the shell is surrounded 
by a very strong, acute carina, which continues almost to the 
columella ; dentition four- fold ; a strong, far-entering parietal 
plait; a small inrunning plait commencing near the top of the 
outer lip ; a stronger one, starting from a small denticle on the 
centre of the margin of the outer lip, corresponding to a faint 
external groove which runs about two-thirds round the last whorl 
before merging in the carina ; and a small tubercle nearly half- 
way down the columella ; the base is concave within the carina. 

Long. d*4, lat. 2*2; apert. alt. 1'2, lat. 1*1 ; last whorl 2*4 mm, 

JSah. Sierra Leone: Langranna (type) ; Majendoo(.BZ(7c^/oc^*). 

I cannot trace any near relation to this peculiar little shell ; the 
costulate sculpture combined with the strong carina and concave 
base are sufficiently distinctive. It is a remarkable fact that both 
of these features occur in Gulella angolensis (Nobre), but accord- 
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distant in his species, while there is no ti*ace of sulcation^ or of 
dentition on the outer lip ; under these circumstances it is impos- 
sible that the two impedes can he congeneric, unless ISTohre’s type is 
extremely abnormal or his diagnosis faulty. 


Genus Gulella, Pfr., 1856. 

Gulella monodon (Morelet). 

Sal, Sierra Leone : Langranna; Majendoo {Blachloclc). 

This seems to be the first recorded occurrence of this well-known 
West African species in Sierra Leone ; its size is very variable. 

Gulella dautzenlergi^ sp. n. (PI. XTIII. fig. 3.) 

Shell very small, subovate, rimate, rather solid, glossy, semi- 
transparent, pale olivaceous. Spire not much product, sides 
parallel, apex obtusely conoid. WLorls 7, nearly flat, the first four 
rapidly increasing, remainder almost equal, the first two practically 
smooth, remainder sculptured with regular oblique striae, strong 
in and immediately below the suture and then almost invisible ; 
suture crenukte, well defined. Aperture subquadrate, rounded at 
base, peristome expanded and reflexed, columella weak, inclined to 
the left, dental process single, a strong, short, inrunning plait on 
the paries, near its junction with the outer lip ; callus white, 
conspicuous. 

Long. 4!‘6, lat. 2'3 ; apert, alt. 1*0, lat. 1*0 ; last whorl 2*4 mm. 

Sal, Sierra Leone : Panguma (type) ; Majendoo ; Port Loko 
{BlacJcloch), 

At first I suspected that this species might be a variety of 

arfhuri (Lauti.} hut comparison with the latter, in company 
with its author, convinced us that it is specifically distinct ; it is a 
Httle more obese, with a more acute apex, than arthuri^ and lacks 
a little tubercle on the outer Hp, which is present in that species, 
I have much pleasure in naming it after the eminent French 
scientist. 


Gulella titania^ sp. n. (PL XYIII. fig. 4.) 

Shell minute, acuminate-ovate, narrowly rimate, thin, rugose, 
transparent, pale vitreous olivaceous. Spire not much produced, 
sides convex, apex mammillate. Whorls convex, gradually 
increasing, the first* 2^ smooth, remainder sculptured with fine, 
reguiaf, rather distant, straight, nearly vertic^ costae; suture 
simple. Aperture triangular, narrowly rounded at base, 
|)enfitome refleied, dentition five-fold ; a strong straight denticle 
at the left angle and a curved plait at the right angle of the 
a broad blunt tooth rather more than halfwav down 
tbe oote lip ; a small denticle on the left centre of the base and 
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♦ Hswu Soo. ZooL Ft. iiu 18&0, p, 127, pi. i. fig. 2, 
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a narrow blunt one on the columella, opposite to that on the 
outer lip. 

Long. 3-4, lat. 2*3 ; last whorl 1*S ram. 

Hah, Sien'a Leone: Langranna 

This beautiful microcosm is only comparable to ofo^oejisis 
(Preston'), from South Xigeria, which is considerably larger, has 
two teeth on the outer lip instead of a single tabular one, and in 
which there is an extra horizontal denticle high on the columella 
instead of a vertical one on the paries, as represented in G, titania. 

Section Molaeella. Conn.. 1922. 

Qulella pancjitmana, sp. n, (PL XYIII. fig. 5.) 

Shell exti*emely small, bluntly acicular, rimate, bleached in the 
t^-pe, hut normally thin, glossy, transparent, pale vitreous oliva- 
ceous. Spire produced, very slightly tapering, sides straight, apex 
rounded. Whorls 6, rather flat, gradually increasing, the first 
smooth, second closely microscopically vertically striolate, re- 
mainder sculptured with regular, straight, vertical strise, which 
are twice as close and half as strong on the third whorl as on the 
later ones; suture simple, somewhat impressed. Aperture sub- 
quadi-ate, rounded at base, peristome scarcely expanded, dentition 
five-fold : a long parietal plait not far from the outer lip ; a small 
denticle two-thirds down the outer lip ; a smaller one slightly to 
the left centre of the base, and two more, of which the lower is the 
larger, about halfway up the columella. 

Long. 3*8, lat. 1*5 ; apert. alt. 0*8, lat. 0*8 ; last whorl 2*2 mm. 

Hah. Sierra Leone : Panguma {BlachIoch\ 

A second specimen, rather shorter, has the peristome a little 
more expanded and the front of the body-whorl not quite so 
strongly striate as the two preceding it. 

Family Zonitidae. 

Subfamily Reljcarionix.^. 

Genus Gbajs’iilaeio]^, Germain, 1912. 

Grannlarion spatiosus (Preston) 

Hah. Sierra Leone : Kaiyima ; Tombudu ; York Pass ; Lengi- 
korro {Blaehlock), 

Tazt-fig. 3, 

4t i 60 



Granularioti spaiiosue (Preat.), K aiyima.. 
Bepxesentative teeth from the radulau X 400. 


* Africarion spatvosa^ Preston, P. Z. S, 1914, p. 789, pi. ii. fig, 17. 
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Animals from Kaiyima and Tonibudu have been examined by 
Hugh Wataoii and pronounced by him to belong to QranuJarion ; 
I cannot separate their shells from that of spaiiosus, though in 
thi> family, where identification usually depends on the anatomy, 
they may subsequently prove to he quite distinct. I am much 
indebted to Col. Peile for kindly hguring the i*adul® of this and 
other species in this paper ; in the present case the formula is 
3S.25.1.25.3Sx(98-|-X). 

Genus GYiO'jjRioy, Pilsbiy, 1919. 

Gymnarion grandis (Beck). 

^ah. Sierra Leone : Kaiyima ; Yoraadu, Sandoh Chief dom ; 
Tombudu, KitmaiTa Chief dom; Yaradu, Bensey Chief dom {Blade- 
lode). 

This fine species appears to be rare in modern collections, and 
its rediscovexy is of value in deteimining, to a large extent, our 
knowledge of its distribution. The sbell shows on the li em- 
bryonic whorls strong, continuous, close microscopic spiml lines, 
yhich agree in all respects with the sculpture of examples identified 
]>y Pfeift’er in the British Museum, and all the series from these 


Text-fig. 4. 

<5 I I© e>o 



Qymiiarion grandis (Beck). * 

Bepresentative teeth from the radrila. x 230. 


four localities, although mostly in splendid preservation, seem to 
be destitute of spiral sculpture, under 50-fold magnification, on the 
later whorls. Watson has b'ndly examined the animal and radulse, 
which proves the species to be a Gymnarion^ while he reports as to 
the radulse that the specimens from Tombudu and Yoinadu differ 
slightly from others in having the outer edges of the bicuspid 
mai^inaL±eethr-ffifc©?»-4i^inctly serrated than in the others, hut he 
^carr^S^tach no importance to this difference, as in eveiy other way 
the animals seem to agree. 

Colonel Peile has furnished the subjoined figure of the radula of 
a specimen from Yomadu; thefoimula is 45. 18. 1.18.4:5 x (88-f IST) 
and seveial lines of marginals are distinctly serrated (see Ko. 44). 

Eaces closely allied to the foregoing were also collected at 
Kansagra, Gourama Chiefdom, Elruto, Sbirfe, and Kafogo. From 
W&tson’fi report, the Kruto animals do not differ very greatly from 
thoee of the typical form, and I cannot separate the shells there- 
fepiEa, hot about the Kaosagra specimens he writes that they differ 
in tho liadnJb having few^r marginal teeth, 36-38 instead of 46-48; 
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in the shell-lulje'^, e^^pecially the left one, l^eing much shoifer an3 
in the animal being a[ 4 )areptlr of a whiter colour: the ‘^hell^, 
however, are in poor condition, and I think it inadvi^ahle to tiw to 
distinguish them from grandis without further material. 

The remaining race appears worthy of at least subspecific rank. 

Gymnarion qrandi^ shi rfeensis^ suh^p. n. 

Shell of inodemte size, subglobose, narrou iy umhilicate, thin, 
moderately glossy above, ti-ansparent, coraeous, pale brown. Spire 
hut little exseided, apex rounded. Wliorls 3^, moderately convex, 
rapidly increasing, protoconch, whorl, micro^copk-ally sculp- 
tured nearly to the apex with very close, strong, continuous:, hardly 
wavy, incised spii^al lines, \\hich continue more faintly on the 
succeeding whorls as engraved zigzag waves, hut become scarcely 
visible nearing the aperture and on the base; the tmn«^\er&e 
striation consists of coarse, fairly regular growth -wrinkles ; suture 
simple. Aperture suhoval, peristome simple, acute, outer lip not 
ascending, curved backwards to the base, columella straight, 
erect, upper margin nan’owly refiexed, nearly covering the minute 
umbilicus, 

Diam, maj. 13*2, min. 10*0 ; alt. 7*5 ; apert. alt. 6*9, lat. 8*5 mm. 

Sah. Sierra Leone : Sbirfe (type) ; Eafogo {BlaclclocJc). 

The radula differs from the others in the outer marginal teeth 
being distinctly narrower and longer. The number of the teeth and 
the form of the shell-lobes are both intermediate between what we 
find in the Kansagra snails and the rest, and the part of the 
skin that lines the shell shows more markedly contrasted white 
and dark markings than in the other beasts. 

The only point of difference between the shell now described 
and typical is in the presence of the microscopical spiral 

sculpture nearly all over the surface, instead of its being con- 
fined to the protoconch, but this, together with those noted just 
above, seem to entitle it to subspecdfic distinction. 


Genus Teocho2o^t;tes, Pfeffer, 1888. 

Trocliozonites hijilfiris (Lhm.). 

Mah. Sierra Leone : Panguma ; Langranna ; Marema ; Majen- 
doo (BlacklocJc), 

Trochozonifes trijilari$^ Lup. & Putz. 

Hah. Sierra Leone: Panguma; Langranna; Jiama; Lengi- 
korro {Blacklock). 

Trochozonifes iaJcosns (Gld.). 

Hah, Sierm Leone : Langranna ; Jiama ; Jockibu ; Kaiyima ; 
Elafogo; Majendoo ; Port Loko {BlacMoch), 
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Trocliozoniies adansonics (Morel.). 

Sah, Sierra Leone : Jiama ; York Pass ; PortLoko {Blachloch), 

Trocliozoniies pilosus, d^Ailly. 

Eai, Sien’a Leone : 'M.eiremsi (Blacklock). 

Genus Sitaljl, H. Adams, 1S65. 

Subgenus Pbositaia, Germain. 1915. 

Sitala (^Brositala) fernandopoensis, Germ. 

I£ah, Sierra Leone : Panguma {BlacMocJc), 

This species, described from Fernando Po, has not been pre- 
viously recorded from the mainland, but it has also been collected 
at Bitze, Camerun, by Bates, and in the Toro District, Uganda, 
by A. O. Fisher. 


Genus Kaliella, Bianf., 1863. 

Kaliella harrakporensis (Pfr.), 

JffaA Sierra Leone: Jiama {Blacklock), 

Genus Gudeella, Preston, 1913. 

Gudeella columellaris (Pfr.). 

JEal). Sierra Leone : Jiama ; Sokurella ; Kafogo ; Port Loko 
(^BlackioeJc), 

This species appears to be unique among its confreres in the 
presence at the top of the columella of a prominent acute angula- 
tion, which projects over the rima ; there is a pretty colourless 
variety from Port Loko. The radukr formula is 26.11.1.13.26 x 
(84-hN), and line 14 on one side is ahnormal, as shown in sketch. 

Text-fig. 5. 

GudeSla coLum^laris (Pfr.), immature, Sokurella. 

Teeth, from the ladula. X 400, 

Another radula of this species shows a similar abnormality to 
“toit mentioned above, while a third has a line consisting of two 
admedians (Nos. 8 and 9), joined together. 

Gudeella consueta, Prest, 

JECsA ^Lerra Leone : Marema (Blacklock), 

iMpaflsiHe to affirm that these shells are actually identical 
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Preston’s species, but in sculpture and form they resemble it 
far too closely for me to venture to separate them. The columella 
is perfectly simple, leaving the narrow umbilicus open, and the 
microscopic spiml sculpture covers the shell all over, except at 
the extreme apex. The radula is figured below, the formula is 
f32.9.1.9.32 X (64-{-X), but there are probably some rows missing. 


Text-fig-. 6. 



Gudedla roiisuefa^ Prest. Marema. 
Teeth from the radnla. X 400. 


Gude'iUa majendooensis, sp. n. (Text-fig. 7.) 

Shell of moderate size, depressed globose, narrowly umbilieate, 
thin, smooth, glossy, transparent, corneous, pale brown. Spire but 
little exserted, though each whorl is plainly visible above the next, 
sides regular, apex obtuse. Whorls 4|, nearly flat, regularly 
increasing, microscopically sculptured all over, into the extreme 
apex, with very close, fine, continuous, delicately-waved spiral 
grooves, and alter the protoconch (1| whorls) with very faint, 
close, transverse wrinkles, which impart to the spirals a granulate 
appearance ; suture simple. Aperture }-lunate, rather flattened at 
base, peristome simple, acute, outer lip gradually receding to the 
base, columella inclined to the left, upper margin white, narrowly 
refiexed and obtusely indexed at its upper extremity, thus over- 
hanging, at that point, the umbilicus. 

Text-fig. 7. 



Qvdee&a majandooensis, Coim. X 1 (type in centre). 

Diam. maj. 8*0, min. 7*2; alt. 4T ; apert. alt. 3‘0, lat, 4*5 mm. 

Mah. Sierra Leone : Majendoo {JBlackloch). 

The combination of spiral sculpture on the protoconch and the 
obtuse triangular inflexion on the top of the columellar margin are 
not found together in any species known to me ; Tkapsia rufes- 
cem, Pilsb., from the Ituri Forest, would appear to resemble it in 
some respects, but is only half its size, while in columellaris^ Pfr., 
the pi*ojection is far more prominent, being sharply acute-angled. 
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instead of obtuse. The new s]jecies is also \&xj ThapsieUit 
aemorinn^ Pre^t., which inhabits the forests north of Mt. Kenya, 
hat the spiral seul]jtnre on the early whorls ^eenls to be a little 
tint-r and closer, and the umbilicus less op*^n Iban in that speciofe. 

Family PaclmodidBe. 

Genus CoxTLixrs, Mt^., 1895. 
f^oaiiliixm traasvaal exists (M. P.). 

Hah. Sierra Leone: Panguma (tBIochloch). 

Genus Tlhele, 1911. 

Rlmchtdina neurica fHve.). 

Hah, Sierra Leone: Jiama (JBlacklock). 

Family Achatinidae. 

Genus Achati^va, Lam., 1799, 

Acha-f-i’na purpurea (Liniu). 

Wab. Sierra Leone : Tombo fjuv.) ; Kaiyima ( variety with plain 
yellow shell, Bh/cklnah ). 

Achotina balfeein^ Hve, 

Hah. Sierra Leone: Freetown {Browd). 

Achafina varie^ata, Roissy. 

Hab. Sierra Leone: Freetown {Brown}. 

Genus LimcoiAitcA, Schum., 1K17. 

Limtcolaria apafhina^ Gabb,” Pilsb. 

Hali. Sierra Leone (in British Museum). 

Biinicolaria Jfantinea ( lliil].). 

Huh bierra Leone : Freetown 

Limicolaria chromafella^ Morel. 

Hah. Siena Leone (in British Museum). 

Lhnicolaria Jcamheiil (Brug.). 

Hah. Sierra Leone (ia British Museum). 

Limioolaria nuniidica (Rve.). 

Sierra Leone (in British Moseum) j Freetown {Brow7i). 
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Hah, Sieri'a Leone (tide 2Lorelet). 

Limicolaria riibicuada^ Sliutt. 

Hah, Sierra Leone A, Letuiedy ) ; Kissr (tvpe, iBoasard), 

The last ten species are not in the JBIaekiock collection, but 
this is probably due to the fact that I particularly recommended 
Dr. Blacklock to concentrate on collecting the smaller and less 
known species, in the few moments of leisure which he could 
devote to Conchology, latlier than to burden his luggage with the 
larger Achatinidae, which are picked up and brought home by every 
naturalist who visits any of the African ports of call. 

Li m icolaria fesii ta, Mts. 

Hah, Sierra Leone: Yaradu 

Limicolaria aurora (Jay). 

(= suj^usa, Bre.) 

Hah. Sierm Leone : Tombudu ; Port Loko, of a beautiful 
omnge-red colour {Blacklock). 

Limicolaria zebra, Pilsb. 

Hah, Sierra Leone : Panguma ; Jiaina ; Xaiyima ; Bambarra 
Town, Freetown ; Lengikorro ; Kafogo ; Tombudu ; Xent ; Boad- 
jibu ; Port Loko {Blacklock). 

In Pilsbry's Manual of Limicolaria * he proved that the shell 
hgnred by Peeve t as BuUmus turhinaius.. Lea, is not that species, 
and renamed it Limicolaria Shutt., var. zebra, Pilsb. The 
shell above mentioned accordingly becomes the type of zebra ; it 
is perfectly figured by Peeve in one of its numerous colour- 
pa ttenis, and is widely distributed on the West coast, and as far 
inland as Uganda, but is quite distinct h:omfehna, which is more 
fragile and obese, so that unless an older name can be found, that 
bestowed by Pilsbry holds specific rank. The prevalent colour- 
scheme in Sierra Leone is bu:ffi ground with rather broad dark 
brown ilames, or a flesh ground with pale chestnut streaks, while 
unicoloured yellow examples have been collected in company with 
the above at Tombudu. 

The two shells from Sierra Leone attiibuted in the Monograph J 
to fenebrica, Rve., appear to belong to zebra. 

Family Stenogyxidffi- 
Genus PsEunoGLEasuLA, 0. Bttg., 1S92. 

Pseudoglessula leonensis, sp. n. (PL XVIIL tig. G.) 

Shell rather small, elongate turriform, imperforate, fairly solid, 

* Conch, ivi. 1904, p. 260. 
f Conc'h. Icon. v. 1849, no. 605. 

Man. Conch, xyi. 1904. pi. xis;. figb. 9-10* 
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silky, translucent, dark corneous brown. Spire produced^ sides 
straight, apex involute. Whorls 8, each succebsively decreasins: in 
conveXitv, gradually and regularly increasing, the firat involute, 
encircled above by a blunt ridge, nearly smooth, remainder strongly 
rihbed mth transverae cost®, which are vertical, rather close and 
comparatively weak on the second whorl, strong, \ertical and wider 
apart on the third, 11 ribs being visible on the front, becoming 
thence a little oblique and very gradually more distant, there being 
respectively 13, 14, 12, 15 and IS costae visible on the face of the 
last five whorls, of which the last is bluntly, but acutely, carinate 
at the periphery and almost smooth on the base : the spaces 
between the costie are densely, very finely micro-punctate ; suture 
simple, well defined. Aperture acuminate-sul'MJvate, peristome 
simple, acute, outer lip scarcely receding, columella concave, 
abruptly truncate near the ba^e, with a white callus which extends 
half across the paries. 

Long. 9-0, lat. 3*9 j apeit. alt. 2*8, lat. 1*7 ; last whorl 4*4 mm. 

Hah. Sierra Leone: Langranna {Blachloch'). 

The peripheral carination of the last whorl suggests that the 
shell is immature, yet the white columella and callus would appear 
to signify maturity ; the ridged involute apex and rather evenly 
spaced costje di&rentiate the new species fi’om any known to me. 

BseudoffJessula clavata (Gray). 

Hah. Sierra Leone (XT'. G. Clements^ in British Mubcum). 

G^nus Glessula, Mts., 1S60. 

Subgfemxs Neoglessula, Pilsb., 1909. 

Glessula (^Heofflessula) Imvigata (Pfr.). 

Hah. Sierra Leone : Panguma ; Langranna ; Kaiyima ; York 
Pass ; Kent ; Jiama ; Majendoo ; Gape Lighthouse Peninsula ; 
Port Loko ^JBlachloch). 



Text-%. 8. 
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lasvigaia (Pfr.), Jiama. Teeth from the radula. 


X400. 


It is a little doubtful whether this species falls within the limits 
of Haefle^ulay of which, if it does, it is on conehologieal grounds 
mthfir an abemnt member ; but its radula resembles closely that 
of H* mriimra (GM.) as represented in the Gwatkin collection, 
dOTering consid&mbly from that of the Indian Glessula?. 
The is ZBA1B.2B x (71 +N). 
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flist'nguisliable under the raieroscope by the btraig-litish distant 
ctjstulie on the middle whorL and its tniucate columella, hut the 
spircil apical sculpture is so extremely faint that the species seems 
he^t placed in CvrveUa. 


Genus PbEUUoPEAS, Putz., 1S99. 

^ Pseitdopeas d*Ailly. 

Hah. Sierra Leone: Panguiiia ; Port Loko (BJarklosk). 

JPaeudopeas cliarieaternm^ Conn. 

^ Bah, Sierra Leone: Pangmna ( Blacldoclc), 

Orig-inally described from iMt. Elgon, whence it is rather a far 
cry to Sierra Leone, but the Panguma shells vary somewhat between 
themselves in density of sciilptm’e, and some approach the type of 
clinriesferutn too nearly for me to separate them. 

Bspuclojieas thom^isoncB, sp. n. (PI. XVIII. hg. 12.) 

Shell very small, acuminate-ovate, naiTuwly rimate, thin, silky, 
semitransparent, pale olivaceous. Spire produced, sides slightly 
convex, apex narrowly rounded. Whorls 5, convex, regularly and 
rather rapidly increasing, the first 2 sculptured with extremely 
faint, close, microscopic spiral stiiap, remainder with moderately 
strong, slightly curved, vertical eostulae, about two-thirds the 
thickness of the space between them ; suture simple, deep. Aper- 
ture subovate, peristome simple, acute, outer lip evenly emwed 
forward, columella straight and erect, margin almost adnately 
refiexed, so that the minute rimation is hardly distinguishable. 

Long. 5-7, lat. 2*0 ; apart, alt. 2*3, lat. 1*0 ; last whorl 3*6 mm. 

Hah. Sierra Leone: Jiama f type) ; Panguma (BlacMocl'). 

Two specimens only, the longest being selected as type j both 
are full of eggs. 

Psemlo;peas folia turn, sp. n. (PI. XVIIL tig. 13.) 

Shell small, elongate-o\ate, narrowly limate, thin, silk}’, trans- 
parent, pale olivaceous. Spire produced, sides nearly straight, 
apex mammiUate, Whorls 6, not very convex, regularly increas- 
ing, the first 2^ covered with sti-ong, close, microscopic spiial 
striae, which continue far more faintly on the succeeding whorls, 
which are also sculptured with strong, close, regular, nearly straight, 
vertical striae, two-thirds the thickness of the space between them, 
and developing prominent lamellae, like short thick bristles, at the 
points where they are crossed by the spirals ; suture simple, well 
defined. Aperture siibquadrate, peristome simple, acute, outer lip 
very slightly curved in plan and profile, ha^e naiTowly rounded, 
columelk straight, slightly inclined to the right, margin extremely 
narrowly refiexed. forming a small rima. 

Long. 7*3, lat. 3*2 ; apert, alt. 2*7, lat. 1-5 ; last whorl mm. 

Hah, Sierra Leone: Jiama <type); Langrainia {Bhtckloeic 
Ann, & H. lJUt, Sei*. 10 I oi, i, ilG 
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Notable for tbe wonderful leaf -like lamination on fresb speci- 
mens, which is soon worn off on weather-beaten shells. It is near 
to JPseudopeas curvelliforme, Pilsb., from the Belgian Congo, 
but the latter shows no trace of lamination, is more slender, with 
greater arcuation in profile of the outer lip ; the two species may, 
however, ultimatelv prove merely yarietally separable. Ps. pleheiiini 
(Morel.) is also nearly allied, but is perforate, shows no trace of 
lamination, and has rather more convex whorls. 

Fseudopeas conspicuum^ sp. n. (PI. XVIIl. fig. 14.) 

Shell comparatively large, acuminate-ovate, vei-y narrowly 
umbilicate, thin, silky, ti’anspareiit. pale olivaceous. Sphe pro- 
duced, sides nearly straight, apex mammiUate. Whorls 6, fiattish, 
regularly increasing, the first 2 covered with close, strong, micro- 
scopic spiral striae, which weaken on the next iialf-whorl, from 
which point the sculpture consists of strong, fine, rather distant, 
slightly curved, vertical costulae, with extremely fine, faint, delicate, 
microscopic spiral striolae in the intervals between them ; sutui*e 
simple, well defined. Aperture siibovate, peristome simple, acute, 
outer lip very little outcurved, hut moderately arcuate in profile, 
base rathei’ narrowly rounded, columella inclined to the right, 
margin narrowly reflexed, hut almost concealing the very narrow 
umbilicus. 

Long, ll'l, lat. 5*0; apart, alt. 5*4, lat. 2*2; last whorl 7'3 mm. 

Sah. Sierra Leone: Jiama(type); Kafogo ; PortLoko 
lock). 

One of the larger foiins of PseuJopeas and not particularly 
coiupaia.ble with any known to me. 

Genus Stjbclixa, Beck, 1837. 

Buiulina normals (Morel.), 

Hab, Sierra Leone: Kaijima; Langrannaj York P^s; Pan- 
guma {JBlackloek), 


SuhuUna tatisiriata, Pilsb, 

JSab. Sierra Leone: The Barracks {JSudel^ 1852); Kent; Cape 
Lighthouse Peninsula ; Port Loko {BlacJclock), 

Subulina subangulafa^ Putz. 

Sah Sierra Leone; Joekibu (-S/rrcA’Zoc^), 


Pamily SuccineidsQ. 

Genus Succln-ea, Di-ap., 1801. 
Succinea concisu^ Morel. 

Sab, Sierra Leone: Jiama; Panguma {Blmklock), 
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Family LyBiii8Bida&. 

Genuu LTiLN'j:^, Lam., 1799, 

Lymacea undussutnce^ Mts. 

Mah. Sierra Leone: Longo; Benikorro ( Blachloch). 

I list these shells under the above name, which is correctly 
applied to them, without ventuiung, for the present, into the 
diihcult question of synonymy. 

Family Planorbidae, 

Subfamily Blaxorbix^, 

Genus Planobbis, GeofEr., 1767 {sensu lato)^ 

Bhuiorhis adunsotiii^ Gray, ISoO. 

{=coretus, Adanson,” Bautz., 1890.) 

Sah. Sierra Leone : B. Njaia, Jiama {Bluckloclc). 

Shells from the above locality agi*ee well with a paratype of 
coretus, Dautz., kindly presented to me by the author, and also 
with Adausuii's original hgure ; 1 can eonhrm the correctness of 
the synonymy suggested by Pilsbry and Bequaert. 

Genus Segmjejjjtina, Flem., 1818. 

Segmentina formosa^ sp. n. (Tert-fig. 9.) 

Shell very small, discoid, umbLlicate, thin, glossy, nearly trans- 
parent, corneous, normally greyish olivaceous, but in mature speci- 
mens, as in the type, encrusted with brown. Spire concave, sides 


Text-%. 9. 



< a 5 SmTK* 

« 1 1 \ I } 

Segmeutim /ormo^a, Comj. ( X 8.) 

slightly convex, 
at the periphery, 


Whorls 4, convex, rapidly Increasing, carinate 
sculptured all over with close, regular, transverse 

36^ 
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strijB, CTiryed in conformity with the outer lipy and close, regular, 
spiral grooves, which extend into the apex; suture impmssed. 
Aperture barbate, outer lip curved slightly backward and then 
forward to the periphery, where it recedes gi*eatly and is continued 
at right angles until Joining the base at an interval from the 
unihilicus, which is wide and deep, extending to the summit and 
exposing all the whorls. There are thi*ee septse on the base of the 
last half- whorl. 

Diam. maj. 3T, min. 2*8; alt. 0*8 mm. 

SLah. Sierra Leone: Boya River, Jiama (BlacHocJc). 

A beautiful little shell, remarkable for its strong microscopic 
spiral engraving, which only seems to occur on one other Afi’iean 
species, hanisaensis^ Pmston. 

Subfamily 

(=Isidonnse,) 

There has never been any doubt that, if the species described 
and figured as “ le hulin ” by Adanson and subsequently named 
Bulinus senegalensis by Muller could be correctly identified from 
topotypes, the genus-name Bulinus would take precedence of 
either BJi^sa or Isidora, and now that Pilshry * has been able 
to determine the fact that the Podor shells belong to Isidora, 
Ehrenberg’s genus can only be placed in synonymy, since there 
can be no possible grounds for maintaining distinction between 
them. 

The two species in the Blacklock collection do not belong to 
the type-form of Bulinus^ but to two diferent subgenera, so far 
as there can be any value in their subgeneric existence. 

Gehus BuLims, Mull, 1781. 

Sal>g«iiiis Ptboophtsa, Crosse, 1879. 

Bulinus {Byrgophysa) forslcali (Ehm.). 

Sah. Sierra Leone : Bayi, Sutur-Bayi and Soli, R. Sewi, Kai- 
yima {BJackloclc), 

Subgenus Physopsis, Krs., 1848. 

Bulmus (Bhysopsis) cL globosus (Morel). 

Sah, Sierra Leone : Panguma ; Jiama ; Paya ; JiamakoiTO ; 
Kaiyima ; Benda ; Benikorro ; Kafogo ; SokureUa ; Lengikorro 
(Slacklock), 

Blacklock, on my authority for its identification, has written 
two valuable articles f on the Sierra Leone Fhysopsis under the 
above name, and, in our present ignorance of the limitation and 
variation of local races of African water-snails, it is advisable to 

* Ball, ABier. Mas, H. H. Hii. 1927, pp. 132-135, 138-139, 

f !l^port on Schistosomiasis, Sierra Leone, 1924, pp, 6-10 ; Trans. R. Soc, 
1925, pp. 411-414. 
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retain it until morels known ; however, in whieh estemis 
across tlje continent from Angola to Delagoa Eay. the fii-st 1\ 
whorl, in verr fresh and well-]>reaerved shells shows Terr faint 
spiral punetation, after which there is no sign of spii*al sculpture, 
while in the series from Sierra Leone all show on the third and 
fourth whorL naiTow microscopic spiral pathways, crossing the 
transverse strise. and impaiting to them a wa'^y appearance : the 
transverse strise on the second whorl are very strong, close and 
continuous. 

Owing to the spiral sculpture on the later whorls it may prove 
ultimately that the Sierra Leone race belong to some other species, 
or are undescribed, but much further study vrill he necessaiy 
before it will be possible to determine their exact status; they 
strongly resemble the figure of JPJi^sopsIs R. &> G.*, but 

didieri would appear to be imperforate and there is no mention 
in its description of spiral sculpture, whereas all Blacklock's shells 
are more or less perforate, like glohosus, the principal featui’e 
which separates the latter from africanus^ Krs. 

Family Ancylidse, 

Subfamily FERRTssiix.r, 

Genus Febstssta, Walker, 1903. 

Ferrissia leonemis^ sp. n. (Text-fig. 10.) 

Shell very small, pafelliform, thin, silky, semitransparent, eor- 


Tevt-fig. 10. 







Ferrisshi leonensis^ Co ui. (X 3. 

neous red-brown. Apex obtuse, a little inclined to the right but 
* Soc. Zool. Fr. xvii. 1904, pL i. figs. 6 & 7. 
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not projecting bacliwards, situate | tlie length of the shell from 
the posterior end. The microscopic sculpture consists of very 
close, strong, regular concentiic strife, cut by slightly undulating 
radial grooves, which are strong and extremely close on the apex, 
becoming fainter and moi*e distant as they radiate outwards and 
growing practically invisible on the anterior half of the shell. 

Long. 3*6, lat. 2*5 ; alt. 1*6 mm. 

Sah, Sierra Leone : Eegent (type) ; Kissy Brook, Freetown 
E, i^jaia, Jiama {Blacl'loch), 

The form and dimensions of this species agree almost exactly 
with Bnrnufia alfa^ P, & B.*, from the Belgian Congo, hut 
that is a Burnupia^ and 'this is undoubtedly a Fernssia, It 
must be near JP. child eaici, Germ.f, from Senegal, but the latter 
appears to differ from it in the far greater inclination of the apex, 
the concentric striation being more distant and irregular and the 
radial grooves considerably less numerous. 

- Family Cyclophoridffi. 

Genus MiLiZAJsriA, Bgt., 1389. 

Maizania leonensis (Morel.). 

Sal, Sierra Leone {Marche and ie Compiepne): Majendoo; 
Cape Lighthouse Peninsula; Port Loko {BlaclclocJc), 

The very simple corneous operculum serves to place this rather 
small species in Maizania rather than in Cliondrocyclm, 

Family Pilidffi. 

Genus SatjXiEa, Gray, 1867. 

Saulea vitrea (Bom). 

Sal, Sierra Leone : Makump Protectorate, on edge of marshy 
ground ; Port Loko {BladclocJc), 

A most beautiful species, described from an unknown habitat, 
which remained practically unknown until rediscovered in con- 
siderable quantity in Liberia about forty years ago. 

Genus ArnopoMrs, P. k B., 1927. 

Afropomus lalanoideus (Gld.). 

Sab. Sierra Leone : Jiama ; Panguma ; Jockibu ; Marema ; 
Bambawuru (BJacJclock). 

Described from Liberia. The animals of both the foregoing 
species are to hand in spirit, and it is hoped that their anatomy 
will be published, ere long. 

♦ N. H. liii 1927* p. 15$, pi. rii. %. 5.' 

f Bndl* Km, P&cia, rein. 1918, p, 526. 



on-Maruie Mollasca oj Sitrm Leone. 


551 


Family Neritidae. 

Genus Theodoxus, Montf., 1810. 
Theodoms cequinoxialis (Morel.). 
Hal. Siem Leone: Port Loko {BlachlocF}. 


Family CeritMidse. 

Genus PoTAMiBES, Brongn.* 1810. 

Fotamides fiiBcatus (Linn.) 

(=radidaj Linn ) 

Hal. SieiTa Leone : Kent {Blacldoch). 

Pexectpoba. 

Family Driessenidae. 

Genus Co^^geria, Partsck, 1836. 

GoTigeria afHcana (^n Ben.). 

Hal. Sierra Leone : Fishermen’s Lake, near Bendu (fide Schep- 
mann). 

It will be seen from the foregoing pages, the first which have 
ever been devoted to the exclusive study of the molluscan fauna 
of Sierra Leone, that it has already been found possible to record 
69 species from this comparatively small country, of which all 
but 11 are in the Blacklock collection, and 17 appear to be new 
to science, facts which promise extraordinar}^ wealth of interesting 
material when it is found possible to carry out serious collecting 
in other little- visited countries of the West Coast of Africa. 

ESPLAKATION OF PLATE XYHI, 

Fig. 1. Ptyehotrema fhompsonse, Gonix 

Fig. 2. glypt^fh^Luma^ Coiua 

Fig. 3. QuleUa dautmibergi. Conn. 

4. — ^ titania^ Conn- 
Fig. 5, — — pangumtUMf Conn. 

Fig. 6. Pseudogleisida leonensis, Ooim. 

Mg* 7. Gurvella blacJclocMy Conn. 

Fig. 8. insciil^, Conn. 

Mg. 9. pangumana. Com* 

Mg. 10, -- — langrannana, Conn. 

Iig. 11. — — Jiamana, Conn. 

Fig. 12. P$eudopea8 tlumpaomet Coim. 

13 . H /olioiwm, Conn, 

Fig, 14, confpicatim, Conn. 
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LSVIT . — Stone Pai'osific TTor???,*?. mainly from Fishes^ from 
Lake Tanganyika* By H. A. Baylis, Jl.A., D.vSc. 

(Published bj permission of the Tru'^tees of the British Museum.) 

The following is an account of the helminthological mateiial 
obtained by ilr. S. R. B. Pask during Dr. C. Christy’s 
collecting expedition of 1926 to Lake Tanganyika on behalf 
of the British Museum (Natural History). The collection of 
fishes was the main object of the expedition, and only a small 
proportion of the fishes obtained was examined for parasites. 
Of the species of worms collected, however, three appear to 
be new to science, and descriptions of these are included in 
the following notes. All the material was obtained at two 
localities — Kirando and Kigoraa, both on the eastern shore 
of the lake. 


NEMATODA. 

Order ASCAROIDEA. 

Family Ascaridae. 

Dnjardima ^kelicina (Molin, 1860). 

Several larvse, possibly belonging to this species (the adult 
form of which is parasitic in crocodiles), were obtained from 
the gut of Lates microlepis* They were of two very distinct 
sizes, and evidently represented tw’o successive infections. 

Order Filaeioidea. 

Family SpiruridsB. 

Ehahdochona pasHt sp. n. (Figs. 1 & 2.) 

A large number of specimens of this species was obtained 
from the pyloric cseca and intestine of a “Tanganyika 
salmon’’ (probably^ Ahstes macrophthalmus) at Kirando. 
The same parasite is also represented in the collection by 
four females from a Siluroid fisli obtained at Kirando, and 
a single incomplete male from a “small fish” captured at 
Ki^raa harbour. 

This form appears to be somewhat larger than any of the 
species of Bkabdochona hitherto described. The male 
measures about 15-20 mm., the female about 28-35 mm. in 
and the maxinaum thickness varies between 0’25 and 



0- 1 mm. 
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0*35 mm. The ti’aiis verse cuticular striations are fine ami 
iiidistiuctj being about 7 /x apart in the female^ in the middle 
legion of the body. The diameter of the widest [tart of the 
“ head” is 0*0o-0‘08 mm. The tail, in both sexes, is rather 
bluntly conical. That of tlie male measures about 0*3 mm. 
in length, that of the female 0*28-0‘37 mm. The caudal end 
of the male is usually coiled into a close spiral, while that of 


Fio. 1. Fig. 2. 



jRhabdochona pmkij 8p. n, 

Fig, 1 . — Anterior end of female, oes., csfiophagna ; pA-h anterior chamber 
of pharynx ; pA.^, posterior portion of same. 

Fig. 2. — Posterior end of male, lateral view, ly left spicule ; r., right 
spicule, 

the female is straiglit. The distance from the anterior 
extremity to the posterior end of the oesophagus is about 
3“4 mm, in the male and 4*3^5’5 mm. in the female. The 
distance from the same point to the junction of the anterior 
and posterior divisions of the oesophagus is about 0*6-0-7 mm. 
in both sexes. The nerve-ring is situated a little behind this 
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point. The positions of the cervical papillse and excretory 
pore have not been determine*]. 

The pliarynx has a very characteristic form, consisting of 
a relatively wide anterior chamber (fig. measuring 

0*045-0*055 mm. in length and 0*03-0*032 mm. in outside 
diameter, and a long tubular posterior portion (fig. 1, of 
narrower calibre. The latter measures 0*14-0*2 ram. in 
length and about 0*01-0*018 mm. in outside diameter. The 
lumen of the posterior tube is very sliarply marked off from 
that of the anterior chamber, and is only about half as wide. 
The chitinoid wall of the pliarynx, in both portions, exhibits 
irregular transverse markings. The anterior chamber con- 
tains, as usual, a ring of forwardly-pointing teeth near its 
opening* These teeth appear to be eight in number (two 
snbdorsal, two subventral, and four sublateral). The walls 
of the pharynx are slightly expanded in front of the point of 
origin of the teeth. 

The caudal end of the male (fig. 2) is provided with 
numerous prominent papillge. There are six pairs of postanal 
papillae, of which five are subventral and one (the second 
from the cloacal aperture) rather more laterally placed. 
Thepreanal papillas consist of a subventral series of seventeen 
or eighteen on each side, and a second row on each side 
containing three or four papillfe, situated more laterally and 
at a little distance from tlie cloaca. The spicules are unequal 
and dissimilar, the left being 0*25-0*26 mm. long and ending 
in three short prongs witli slight membranous expansions, 
while the right spicule is only 0*12-0*14 mm. long and is 
broad and flattened, resembling an accessory piece. 

The vulva of the female is situated slightly behind the 
middle of the body, at 13-16 mm, from the posterior end. 
The vagina is short and muscular, turns posteriorly from the 
vulva, and gives ©fF two directly opposed uterine brandies. 
The eggs are oblong-oval, with very tliick sliells measuring 
0*045^*047 ram. x 0*025-0*027 mm. 

This makes the seventh species to be definitely referred to 
the genus Rkahdochona, A comparative table of the six 
species previously known has been given by Spaul (1927). 

Family CamaHauidaB. 

Camcdlanus kirandefisis^ sp. n. (Figs. 3 & 4.) 

"Pfaie speeiea is represented by one male and two females 
feoaii ^ Tanganyika barber* {? Barbus 

^ KiwidOt 
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The male measures 9 mm., the females about 20 mm. ni 
length. The maximum thickness is 0*48 mm. in the male 
and 0*9 mm. in the female. The cuticular striations, in the 
middle region of the body, are at intervals of about I5/t in 
the male and 35 ji in the female. The dorso-ventral diameter 
of the head, at the anterior angles, is about 0*1-0' 13 mm. 
The distance from the anterior extremity to the posterior end 
of the oesophagus is 1*82 mm. in the male and 2*4 ram. 
in the female ; from the same point to the end of the 
muscular portion of the oesophagus 0*82 mm. in the male, 


Fig. 3. 



Camallamis kiratidensis, sp. n. 

Anterior end of female, lateral view, t, trident.” 

1 mm. in the female. The nerve-ring is situated a little in 
front of the middle of the muscuiar oeaophagns, with the 
cervical papillae just in front of it. The chitinoid buccal 
valves have the following dimensions : — Length (including 
the posterior ring) in male 0*11 mm., in female 0*13-0*14 
mm. Width in mule 0*1 mm., in female 0T2-0'13 mm. 
There are from twenty-two to twenty-six longitudinal 
ridges on each valve, and each valve has a pair of oblong 
thickenings on its outer surface anteriorly, of a darker brown 
colour than the rest of the valve. The “tridents’’ are well. 
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developed, tlie length o£ the middle piong beiiig about 
0* 11-0* 14 mm. 

The tad of tlie male is 0T6 mm. long. There are ten jairs 
of caudal itapillae, of v^hicli three aie postanal and seven 
preanal. The caudal al^e aie oiil} slightly developed. The 


Fig. 4. 



Carnal! anm Idrandensis^ sp. n. 
Posterior end of male, ventral view. 


right spicule is considerably longer and stouter than the left, 
their lengths being 0’22 mm, and 0T8 mm, respectively. 

The tail of the female is about 1*4 mm. long. The 
position of the vulva has not been made out. The blind 
poeterior branch of the uterus extends beyond the anus to the 
ejstrenxe posterior end of the body-cavity. 
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Order D 1 0 C T 0 P H Y M 0 I D E A, 

F a in i 1 y Dioctophymid©. 

Eiistrongylides sp. 

Larval forms of species of this genus were found encap- 
suled on the outside of the stomach of (a) the ‘"Singa” 
{Dinotopitriis cunningtoni) and (h) a Cicblid (? Tilapia 
nilotkaf at Kiiando. 

ACANTHOCEPHALA. 

Family HeoechmorliyiicMd©. 

Pol yacanihovliyncli ns s p. 

A single immature female specimenj obtained from the 
liver of an undetermined fish at Kigoma, appears to belong to 
this genus. Apart from its small size, ic closely resemliles 
P. macrorhynckus (Diesiug), from the South American fish 
Arapaima ffigas (see Baylis, 1927). It measures about 
8’3 mm, in lengtli, including the incompletely evaginated 
proboscis and neck, which together measure about 1*4 mm* 
The anterior lialf of the body is stout, having a maximum 
diameter (under cover-glass pressure) of 1*1 mm., while the 
posterior portion is much more slender. There are nine 
transverse rows of spines on the anterior portion of the body, 
or base of the **neck.^^ The proboscis, in the paitly evagin- 
ated condition, is club-shaped, being considerably thicker in 
front than beiiind. It bears about twenty-four longitudinal 
rows of hooks. Of the hooks visible externally, the most 
anterior are relatively stout and measure, from the curve to 
the point, about 0*07 mm. Posteriorly the hooks become 
much more slender, and those a little behind the middle of 
the proboscis are longer (about 0*09 mm.). Fiom this point 
backwards they gradually decrease in length, the most 
posterior being very small (about 0*02 mm.). 


GESTODA. 

Order B OT H BIO 0 EPH A LI B E A. 

Family Caryopbyllaiiiffi. 

CaryophyllcEus laiiceps (Pallas, 1781). 

Several specimens were obtained from tlie intestine of 
Barbas tropidolepis at Kirando. They show no differences 
ut any impoitance from European specimens. 
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Monohothrioides cinuiingtonij Fulirmann & Baer, 1925. 

A number of examples of this species were collected from 
a mud-feeding fish ( presumably a Siluroid) at Kirando. 
These specimens attain a somewhat larger size than the types 
in Dr. C^unnington’s original collection (now in the British 
Museum (Natural History)). The largest (when mounted in 
balsam) has a length of about 48 mm., with a maximum 
width, across the scolex, of 2 mm., and of 1*5 mm. across 
the body. 

Lytocestoides ianganyikce, gen. et sp, n. (Figs. 5 & 6.) 

Host- A fish (probably Alestes sp.). 

Fosition. Intestine. 

Locality. Kirando. 

Of this interesting form the material is in very indifferent 
condition, owing, apparently, to maceration. It is therefore 
impossible to give a complete account of its anatomy. Suffi- 
cient details can, however, be made out to show that it 
possesses a combination of characters at present unknown in 
the family, and this seems to necessitate the erection of a 
new genus. 

The specimens are of various sizes, ranging from immature 
forms about 3 mm. in length and 0*95 mm. in width to a 
maximum length of about 11 mm. and a width of 3 mm. A 
specimen about 6*5 mm. long (when mounted in balsam) 
already contains eggs in the uterus. 

The general form of the body is slightly flattened, espe- 
cially in the anterior half. The anterior end is usually rather 
more pointed than the posterior. The anterior region, or 
scolex (fig. 5, 5.), is not wider than the rest of the body. It 
is roughly conical, though variable in sliape according to 
state of coiitraction, and its surface is usually thrown into a 
few irregular longitudinal folds or wrinkles. This scolex is 
the only portion of the body which is free from organs 
belonging to the genital system. It extends to a distance of 
Ti~l'8 mm. from the anterior extremity in matme specimens 
(in balsam). Owing to the condition of the material it is 
unfortunately impossible to make out any musculature or 
nervous system. 

From the posterior limit of the scolex to the extreme poste- 
rior end of the body the rounded vitelline follicles (figs. 5 & 

«.) extend in an almost uninterrupted layer just below the 
surfacOy completely surroutiding all the other internal organs. 

Hare arranged for the most part in a single layer, and 
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tlie only region free from them is a small area surrounding 
the genital pore on the ventral surface. 

The genital pore is situated at about the posterior quarter 
of the body, aud apparently leads into a large atrium into 


Pig. 5. 



LytocesioidtB tanganylkiB, gen. et sp. n. 

Entire animal, from a whole preparation. eggs in uterus ; or., ovary ; 
scolexj t., f., testes; r., vitelline follicles (the black dots 
representing these are relatively too small). 

which open the cirrus-sac anteriorly and the uterus poste- 
riorly. 

The testes (tigs, 5 & 6, t.) are larger than the vitelline 
follicles, having a diameter of about OTo-OTti mm. They 
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extend forward from just in front of the genital pore neailv 
as far a& the anterior limit of the vitellaria, forming a second 
slieath within thescj for tite most part one testis deep. They 
do not invade the central portion of the parenchyme, which 
is partly occupied by the vas defeiens and the large cirrus-sac. 

Tlie ovary (fi^s. 5 & 6, or.) is of vaguely defined shape in 
tlie niateiial available, but appears to consist of a number of 
follicles, and lies close behind the genital pore. The uterus 


Fig. 6. 
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LyftycesUiiiles tanyiovjiluv, gen. et hp. ii. 

Transverse sections through different regions of the body: — A, anterior 
mrt testicular region; B, posterior part of testicular region; 
C» ovarian and uterine region ; I), E, post-uterine region, showing 
coalescence of excretory canals. 

C.S., cirms-fsac; ex,^ excretory canals; y., uterine glands; or., ovarian 
follicles; r.g., receptaculum seminis ; f., testes; uterus; r., vitel- 
line follicles, 

is relatively very sliort and contains few eggs. It extends 
at first posteiiorly from the ovary, and its coils are^ in this 
region, surrounded by a large number of glandular cells. It 
then turns anteriorly and extends to about an equal distance 
in front of the ovaiy^ The course of the vagina has not been 
made out, but^wbat appeals to be a receptaculum seminis at 
its posterior end has been seen in transverse sections (tig. 6, 
(1, The eggs are rehitively large and roundish-oval in 
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sliape, niea&uruijr, Avlien reaV for layin^r, about 0*11 mm.x 
O'OS mm. 

In the posterior region, in transverse sections, several 
(usually eleven) wile longitudinal excretory canals can be 
seen (Sg.' 6, C, e.i\). lying below the layer of vitelline fnllicles. 
Tlie>e vessels can be traced furwaid as far as tlie level of the 
genital pore, and coalesce near the posteiior end of tiie body 
to form a system of large sinuses (dg. C, D, ex.), eventually 
communicating with a single wdde duct (fig. fi, E, ex.) which 
opens by a small pore at the extremity. 

Systematic Position. 

The afiinities of this species are difficult to determine, on 
account of the impossibility of making ou% in the material 
available, the arrangement of the musculatuie. Grreat 
advances have been made recently in the clas:;itication of this 
group, thanks to the work of Xybelin (1022), Fulnmann & 
Baer (1925j, AYuodl ind (1923, i92fi), and Hunter (1927). 
As a result, ifc is important to know the disposition of the 
muscular layers and their relation to other structures, in 
order to decide the systematic position of a giveti species. 
Ill the recent revision of the Oaryopliyllaiidfe by Hunter 
(1927) the new subfamily Lytocestnne is separated from the 
Oaryophyllaeinse solely by the position of the inner layer of 
longitudinal muscles. In the Lytocestinas these are internal 
to the vitellaria, which are tiierefore consideieJ to be 
“cortical/^ wdiereas in the Oaryophyllseinfe the. vitellaria are 
internal to the muscles, and therefore medullary.” 

In the form under di:=cussiou it seems doubtful whetlier 
tlie very supeificial position of the vitellaria would permit of 
their being called medullaiy ” (or, in otiier words, whether 
there can have been two layers of longitudinal muscles 
external to them). It seems, therefore, probable timt the 
species is more closely related to the Lytocestiiise than to the 
CaiyophyllaiinaB of Hunter. 

The subfamily Lytoce&tinas contains the genera Lytocestus, 
ColiU, 1908, Alonobothrioides., Fuhrmanu & Baer, 1925, and 
Cajfingensy Hunter, 1927. In the two former genera, as 
at present defined, post-ovarian vitellaria ai’e absent. The 
present form, therefore, stands in marked contrast to them in 
this respect. It is api^arently mot like Capingens, in which 
there is a post-ovarian group of vitellaria, joined to the main 
anterior mass by lateral rows of tollicles in the ovarian region. 
Capingens.^ however, has a sculex with a pair of well-defined 
Ann, <fc Mag, Hist, Ser, 10. Fob i, 3,7 
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botliria, and the numerous excretory canals are external to 
the vitellaria. 

It seems, therefore, probable that the present species 
represents a new genus, which may be defined as follows : — 


LytoCESTOIDES, gen. nov. 

Lytocestinse (?) with a short conical scolex, not broader 
than the rest of the body, and without bothria. Vitellaria 
superficial, forming a continuous layer (except for a small 
ventral area in the immediate neighbourhood of the genital 
pore), which surrounds the testes and other organs and 
extends behind the ovary to the posterior end of the body. 
Testes also arianged in a layer, internally to the vitellaria 
and surrounding the central portion of the parenchyme. 
Greiiital pore at about the posterior quarter of the body. 
Oi rrus apparently opens into a common atrium with the 
uterus. Uteius relatively shoit. Excretory canals, at least 
in posterior region of body, internal to vitellaria. 

Genotype. L. tangaiiyihw^ sp, n., parasitic in the intestine 
of a fish. 


Oulei Tj5Niidea. 

Family Proteocephalidae. 

Proteocephalus dlnotopteri^ Fuhrniaiin & Baer, 1925 . 

A few specimens of this species were obtained from the 
^yp®"host, the ‘‘ Binga {Uinotopterus cunningtoni) ^ at 
Kiraiido. 
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LXVIII, — 0)1 so)ne new Amtralian 2Iites of the Families 
Trombidiidce and Erytlirseidae. Bj Hiest. 

(Zoological Department, Medical School, University of Adelaide, 

South Australia.) 

Family Trombidiidse. 

Ghyzei'ia austral tense, sp. n. 

Bize moderate, the hody being nan’ow and fairly elongated. 
This species, in fact, is smaller and naiTower than <7. noxxs- 
zealandice, Hii’st, from which it also diifers in having the lateml 
processes of the body much reduced in size. Oephaloikoracic area 
distinct, being at a much lower level than the abdominal part. 
Anteriorly the former has a little median knob-like process as in 
C. HOvcszealandicB, Crista also very similar, consisting of a little 
double knob-like structure bearing the pair of fine pseudostiymal 
hairs ; this knob is continued posteriorly by a patch of chitinized 
integument as in JDinothromhium. Fyes paired and situated on a 
slight tubercle without pedicel. Abdominal ])ortion of body fur- 
nished anteriorly on its dorsal surface with two long slender 
'processes, one being placed on each side. Lateral processes quite 
small, being obsolete. At the posterior end of the body there are two 
better-developed lateral processes on each side. There is also a poste- 
rior median process ventral in position and more slender than the 
others. 8eice or dorsum mostly plain, stiff, rather long, and spini- 
form ; those on the processes arise fi’om very prominent bases, giving 
the former a rough appearance. There are also some slender plumose 
hairs, which are usually cui-ved ; these are chieliy present laterally 
and on the processes. Central area of dorsum sti’ongly chitinized 
and punctate ; very fine plain hairs arise from the punctations. 
Terminal cbiW oi peiiultimate seymeut of palp long and strong; 
there is also a distinct comb on the inner side, the distal tooth of 
which is fairly thick. Faljpal tarsus of moderate length and 
width. Tarsus of first leg more than three times as long as its 
own height and longer than the metatarsus. 

Measurements. Length of body 1*89 mm., its width about 
*75 mm. ; length of metatarsus of first leg *37 mm. ; length of 
tarsus of same *52 mm, ; height of tarsus *15 mm. 

Kabitat. Swan Eiver, West Austr*alia. In nest of Fmiera 
lutea. South Australian Museum Coll. 

Meoiromhidinm barringunense, sp. n. 

An elongated form resembling Meoiromhiciila in general appear- 
ance. Size small. Transverse posiAhoracic g}'oove present. Both 
sensillar areas of the crista are distinct, the anterior one is in the 
form of a little almost trancate j)rojcction hearing the anterior 

:^ 7 * 
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pair of fine pseudostigmal hairs. There is a large anterior and a 
small posterior eye on each side. Hairs on dorsum numerous, 
minute and curiously modified, being composed of three subequal 
branches which curve against one another so that they look almost 
like flattened scales. Ideiiuliimate segment of ^alp with the usual 
terminal claw, and dorsal to it there is a sjflniform seta and also 
^ few thinner seta3. Palpal tarsus slender, fairly elongated, and 
rather irregular in outline. Tarsus oijirst leg longer than in the 
two species of the genus hitherto knowm to science, being a little 
kss than four times as long as liigh and distinctly longer than the 
preceding segment {metata^^sus'). 

Measurements, Length of body 1*52 mm., its width *75 mm. ; 
length of metatarsus of first leg *17 mm. ; length of tarsus of 
same *21 mm. ; height of tarsus *06 mm. 

Halitaf, Barringun, New South Wales, on the Queensland 
border, a single specimen found by the author under the hark of 
a living Eucalypt, June 1927. 

Note.— The occurrence of the genus Keotromhidium in Australia 
Is of some interest, for tlie only other two species known are hotli 
Bouth American* 

Diplotlirombhtm aiisfraliense, sp. n. 

Colour red. Size very jsmall. Body almost as wide as long. 
In the middle of the crista there is a single sens diary area, hut 
it is composed of three pairs of pseuJostigmal hairs, A fairly 
long, finely pointed nasal process is present on the anterior margin 
of the cephalothorax. A little to the side of the sensillar area 
there is a pair of eyes on a tubercle, the pedicel of which is 
obsolete. Body •hairs Yery short, smooth, stifi, and often curved ; 
each springs from the anterior margin of a minute oval marking. 
Benultimate segment of palp with a stout little ventral thorn, as 
well as the usual terminal claw. Tarsus of palp with a terminal 
spiniform seta, and there are two shorter but similar setse near the 
tip* Metatarsus of leg much shorter than tarsus and not 
enlarged ; ia7'sus of this leg consideKibly swollen, the heiglit, 
however, is less than the length. Tarsi of all the legs with a 
gi’oove dorsally at the apical end. 

Measurements, Length of body ‘91 mm., its width *75 mm. ; 
length of metatarsus of first leg *10 mm. ; length of tarsus of 
*165 mm. ; height of tarsus *1 1 mm. 

Habitat, Charleville, Queensland, June 1927. A few specimens 
•collected by the author on the hanks of the Warrego. Also 
specimens from Lubbo found under pieces of damp Eucalyptus 
tark by the side of the river. Also (iawler, South Austmlia, 
ife^oimens found under damp stones near the stream, March 1927. 

Microtmmbidimn ba^^ringunense, sp* n, 

sfmall. Body moderately elongated, being enlarged some- 
d^ouldered. fyst-thorAcic grqope distinct^. 
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^i/es absent. Se/islIIa}* area of the crista posterior in position, 
being continued forwards by the usual fine chitinous linear struc- 
ture. No nasal process. Dorsum densely furaishecl with short, 
fine, plumose hairs, the secondary hairlets of which are quite 
short except a few near the distal end ; these hairs are not 
enlarged at the tip, however, being cylindrical throughout their 
length. Chelicera of the normal Troinbidiid type, being in the 
form of a slender hook. Denidtimate segment of pdp with the 
usual terminal claw well developed; on the inner side there are 
two or three minute but distinct spines ; palpal tarsus rather 
slender and elongated. Legs slender. Tarsus of fii-st leg longer 
than the preceding segment {metatarsus), and it is four times as 
long as its own height, being distinctly naiTowed towards its 
distal end. 

Measurements. Length of body about 1‘15 mm. ; length of 
metatarsus of fii’st leg *25 mm. ; length of tarsus of same *35 mm. ; 
height of tarsus -Ob mm. 

ILalitat. Bariingun, New South Wales, 13. v. 1927 ; a single 
example found by the author under a log on the plain. 

Note. — This species is rather intermediate between Tromhicula 
and Microtromhidiim, and lacks the eyes usually present in the 
latter genus. 

ILicrotromhidium {Enemothrom’bmm') collinum, sp. n. 

Colour red. Bize small. Dody much longer than wide, being 
moderately elongated. A pair of eyes on each side, not borne on 
peduncles. Body-setee all short, septate, and chiefly of two 
distinct kinds, viz., some setae have the distal end bulbous or 
rather sliaped like the head of a thistle, being considerably swollen ; 
other seta^ are not or only slightly enlarged distally, the latter are 
quite short, being cylindrical, of moderate thickness, and covered 
all over with tiny prickles. Penultimate segment of palp with a 
double inner comb of fine setae, but it is rather irregular; the exteraal 
sm'face of this segment has the usual two spiniform setae. Palpal 
tarsics long. Tarsus of Jirst leg elongated, being a little over 
three times as long as its own height, and considerably longer than 
the preceding segment {metatarsus'). Posteinor tarsi short, and 
they have a deep excavation dorsally just before the end of the 
limb. Some of the hairs on the dorsal suiTace of the legs are 
club-shaped. 

Measurements. Length of body 1*31 mm., its width *85 mm.; 
length of metatarsus of first leg *20 mm. ; length of tarsus of 
same *29 mm. ; height of tarsus *09 mm. 

Maihitat. Tununda, South Australia. A single specimen found 
by the author under a damp stone close to stream, 23. iii, 1927- 

Mioroiromhidium {Bnemoihrotnhinm) icyandrce, sp. n. 

Colour bright red. Size rather large. Body much longer than 
wide. A pair of eyes on each side, the peduncle being obsolete. 
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No nasal process, Sensillar area of crisla posterior in position. 
Extreme anterior margin of ceplialoi horax with, numerous very 
fine, plumose, forwardly directed hairs. Setce of dorsum numerous, 
short, and of two distinct kinds, viz., setae 'with large swollen 
distal ends shaped like thistles and crowned witli a whorl ; also 
more numerous setae v Inch have the distal end much smaller but 
still enlarged, being in the form of an irregular tubercle studded 
with rather elongated gi’anules. Besides the well-developed 
terminal thorn, the penultimate segment of the has a second 
large inner thorn, but it is much shorter than the terminal one ; 
there is also a distinct double comb of fine setfe internall 3 ^ the 
distal setse of which are fairly thick. On its external side this 
segment has two distinct spiniform setjB. ’Palpal tarsus of 
moderate length, fairly stout and slightly club-shaped ; proximal 
segments of palp dorsally wdth club-shaped hairs. Tarsus of Jlrst 
leg considerably longer than the penultimate segment, the tarsus 
itself being a little less than five times as long as its own height. 
Many of the hairs on the legs are brush-shaped ; there is also a 
nari'ow dorsal line or band of very short, thin, simple hairs on 
the legs. 

Measurements, Length of body 2*7 mm., its width about 
1*5 mm. ; length of metatarsus of first leg *37 mm. ; length of 
tarsus of same 'oB mm. ; height of tarsus *11 mm. 

Hahitat. Wyandra, Queensland, July 27. A shigle specimen 
found by the author under a log of wood. 

Pinotliromhium nyngaoiense, sp. n. 

Qoloiir red. ^ise rather small. Pody widest anteriorly and 
apparently with a slight post-thomcic furrow ; posterior notch not 
present. Crista normal for the genus. Ocular iulercle rather 
stout. Hairs on dorsum fairly elongated, slender, of even 
thickness throughout their length ; they are densely furnislied 
with accessory hairlets, but the latter are not very long. Palpal 
tarsus of modemte length and stoutness, being club-sbaped. First 
leg distinctly longer than the others. Tarsus of first leg about 
three times (or a little less) as long as its own height, being con- 
siderably longer than the metafao'sus. 

Measurements, Length of body 1'4-1‘S mm., its width about 
1*25 mm. ; length of metatarsus of first leg *26 mm. ; length of 
tarsus of same *3o inm., its height *12 mm. 

Hahitat. Nyngan, New South Wales, August 1027. Numerous 
specimens found by the author under stones and fragments of 
wood along the margin of water-hole. 

Hi noilirombium splendidum, sp. n. 

Eize very large. Pody with a distinct notch posteriori}^ as in 
SericotTiromhium. Paired situated on a peduncle. Hairs on 
dorsum very numerous, usually somewhat curved, rather slender 
and quite short ; they are sometimes practically the same width 
throughout their length, but more often the apical third is very 
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slightly enlarged ; these hairs are plumose, the secondary hairlets 
with which they are clothed being very short and fine. The 
penultimate segment of the palp is only furnished with a terminal 
claw, Falpal tarsus fairly long and club-shaped. Olatcs of legs 
slender, those of the fii’st tarsus minute. HI o pul villi. Tarsus of 
Ji7'sf leg more than four times as long as high and much longer 
than the metatarsus. 

Measureynents. Length of large ovigerous female 5*4 mm., its 
width about 4*2 mm. ; length of metatarsus of first leg *72 mm. ; 
length of tarsus of same *98 mm. ; height of tarsus *22 mm. 

JEahitat. Mun*ay River, South Australia. Several specimens 
in the South Australian Museum Coll. There is also a rather 
small damaged specimen, possibly a nymph of the same species 
from Mullewa, Western Australia {H. F. Mag). 

Finotlironihium iorriduniy sp. n. 

Colour red. ^ize large. Anterior third of hody the widest; 
posterior notch present (?). Mail's on dorsum more elongated, finer, 
less rigid, and more feathery than in D. splendidum, the accessory 
hairlets with which they are furnished being very much longer 
but less numerous than in that species. Falpal tarsus very 
elongated ; claw of penultimate segment of palp also ver}' long. 
Tarsus of first leg about four times as long as its own height, 
being considerably longer than the metatarsus. 

Measurements. Length of body 3*2 mm., its greatest width 
about 2*4 mm.; len^h of metatarsus of first leg *56 mm. ; 
length of tarsus of same *70 mm. ; height of tarsus *18 mm. 

Mabitat, Northern Territory {B. A.White). Pour dry specimens, 
one of wliich has been mounted for examination. South Australian 
Museum Coil. 


Dinotliromhium erassumy sp. n. 

Size very large. Body widest anteriorly and with a distinct 
notch postei’iorly. Ocular peduncle rather more slender than in 
I), spendidum, Mairs on dorsum short, plumose, and not modified 
in any way ; they are somewhat more elongated and usually 
straighter than is the case in D. splendidum ; the accessory haiidets 
with which these hairs are cloth^ much less numerous and longer 
than in I>. splendiduniy being rather sparse; these hahlets ai’O, 
however, much shorter than in 2). torridum. Palpal tarsus much 
more elongated than that of 2). splendidum. Metatarsus and 
fai'sus oi first leg pmctically equal in length, the tarsus not being 
so elongated as that of 2>. splendidxmXy but still is considerably 
more than three times as long as its own height. 

Measurements. Length of body 4*3 mm., its greatest width 
3*6 mm. *, length of metatarsus of first leg *75 mm. ; length of 
tarsus of same *73 mm. ; height of tarsus *21 mm. 

Sahitat, Ooldea, South Austmlia {A. O. Jones). Three speci- 
mens in South Austmlian Museum Coll. 
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Allotliromhiiim wyandrce^ sp. n. 

A large lieavily-built inite. Coloior red. Body widest ante- 
riorly. Ocular iuhercle stout and with a short but distinct 
peduncle. Hairs on dorsum mostly very short and densely 
plumose, the secondary liairlets with which they are furnished 
being of modei*ate length, often somewhat curved, and armnged 
somewhat after the fashion of those of A. ferrcBvegmoc, Hirst 
(see Ann. & Mag. Nat. Hist. (9) xviii. pi. xxiii. hg. 1). Balpal 
tarsus club-shaped, but one side of the distal end is heavier than 
the other. JBulmlhis of legs distinct, but not very large. Meta- 
tarsus of Jtrst leg a little shorter than the tarsus, the latter 
moderately elongated, being more than twice it own height or 
width. 

Measurements. Length of body about 4 mm,, its width 2*7 mm. ; 
length of metatarsus of first leg *53 mm. ; length of tarsus of 
same ‘62 mm., its height *26 mm. 

Hahitat. Wyandra, Queensland, A single example found by 
the author under a log of wood, July 1927. 

Family Erythrseidae. 

Ccdcidiosoma nasutum, sp. n. 

Bize rather small. Colour (dry specimen) dark, doi’sum almost 
blackish \ariegated with minute brown specks, ensta also browmish. 
Legs rather dark browm. The dorsum has the appearance of being 
rough or coarsely granular (due to the large scales). Anteriorly 
there are some deep notches or bays for the reception of the 
proximal segments of the anterior legs. Cenb-al part of crista 
linear, the very fine anterior pair of pseud ostigmal hairs arise 
from the usual little circular sockets and are situated at the base 
of a long slender median process jutting out from the anterior 
margin of the body ; tliere are six or seven elongated hut flattened 
leaf-like set® on each bide of this nasal process. Posterior sen- 
silt a r area near the middle of the dorsum. There is a distinct 
socketed eye on each side of the linear pai-t of the crista, some 
distance in front of the posterior sensillar region. Dorsal sei<s 
scale-like or leaf-like, being almost fan-sha])ed ; they are wude, 
flattened, and not very long, being faintly ribbed, the apex rather 
widely rounded ofl:. Dalp weak, the tarsus not appendiculate. 
Penultimate segment of palp much shorter than the tarsus, and 
it has a sharply ])ointed thorn apically, hut this is small, thin, and 
inconspicuous. Legs rough and rohubt, being furnished with fan- 
shaped set®. There is a little hollow on the dorsal surface of the 
metatarsi of the legs together with two little lohe-‘-haped projec- 
tions. Metahirsus of first leg slightly longer than the tarsus, the 
latter not very long, being a little more than t^vice its owui height. 

Measurements, Length of body 1*70 mm., its width about 
1 *05 mm. ; length of metatarsus of first leg ‘35 mm. ; length of 
tarsus of same *31 mm. ; height of tarsus *13 mm. 

Habitat. Cairns District, Queensland. A single specimen 
found by Mr. A. M. Lea under fallen leaves. 
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Le^tus pilosusy sp. n. 

not very large. Entire length of crista strengthened and 
obscui*ed by a rather wide longitudinal band of strongly cbitinized 
integument, l^asal apparently absent. Anterior sensillar 

area in the form of a little bulbous projection jutting out in front 
and furnished with long sti:h‘ setee, the feathering of which can 
only be seen under considerable magnification ; a pair of very fine 
pseud ostig mat hairs is also j^resent on this little bulbous structure. 
^Posterior sensillar area enthely surrounded by the chitinous 
band; posterior pseii dost ig mol hairs are long and fine. A 
pair of eges subequal in size is situated on a little chitinous plate 
contiguous laterally with the longitudinal chitinous band, a little 
in front of the posterior sensillar area. There are several bail’s 
on this ocular plate as well as the eyes. Hairs on dorsum of 
moderate length, slender, and not flattened or modified in any way ; 
these hairs at first sight seem to be plain, but when examined 
under a high power of the microscope are seen to be feathered. 
Palpal tarsus well developed, being club-shaped and swollen. 
Pourth segment from distal end of palp also swollen. Legs of 
fourth pair much longer than the others. First pair of legs 
slightly the thickest. Fourth leg much the longest. Metatarsus 
of first leg more than once and a half as long as the tarsus, 
the latter almost three times as long as high. Tarsi of legs with 
a slight scopula. 

Measurements. Length of body 2*2 mm., its width 1*6 mm. ; 
length of metatarsus of first leg *67 mm. ; length of tarsus of 
same *42 mm. ; height of tarsus *185 mm. 

Habitat. Luhho, New South Wales. Two specimens found by 
the author under stone and damp wood, 7. v. 1927. 

Leptus regince, sp. n. 

Colour (living specimens) greyish, almost black, variegated with 
minute pale greyish hairs scattered all over the dorsum, and 
usually there is a pale median stripe. Venter rather pale, some- 
times with a reddish tinge. Legs bu:fl-coloured, Bize rather 
large. Body oval, being longer than wide. Anterior part of 
cephalothoracic area dorsally strongly chitinized, Crista normal, 
both sensillar areas being present, the anterior one is surrounded 
by fairly elongated setae of moderate thickness and Ls situated at 
the base of a long nasal process. Byes paired, sessile. Bet<s on 
dorsum minute and scale-like, but rather narrow and pointed 
apically, being veiy like spear-heads ; they are clothed with very 
minute secondary hairlets. Palpal tarsus club-shaped, but not 
swollen, being of modemte thickness only. First and fourth pairs 
of legs longer than the others, the latter being the longer. Meta- 
tarsus oijii^sf leg much longer than the tarsus, the latter is about 
three times as long 'as its own height. 

Measio'ements. LeDgijL of body 3*2 mm., its width about 
2*3 mm. ; length of metatarsus of first leg *90 mm. ; length of 
tarsus of same *60 mm. ; height of tarsus *17 mm. 
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Sahifat. Adelaide, Soutli Australia. Very abundant under 
bark of JEucahjpUis trees in the park-lands which encircle the 
city, December 1927. 

Leptiis anfepodianus, sp. n. 

Size laro^e. Anterior part of cephalothoracic portion of bod}^ 
bearing the paired eyes and crista strongly chitinized. Both 
sensillar areas o£ crista are present, the anteydor being in the 
form of a little bulbous tubercle furnibhed with sti:ff, rod-like, 
plumose setae of moderate length ; nasal process long and slender, 
and apparently at a lower level than the anterior sensillar area. 
'Body ‘Setae on dorsivm dark, and they are not shaped like those of 
i. regince, having the distal part narrower, more drnwn out, and 
sharply pointed. Terminal claw of penultimate segment of palp 
poorly developed, being weaker than that of L. regince, BalpaJ 
tarsus club-shaped and swollen, being much stouter than that of 
Z. regince. Legs fairly long. JTCetafarsus of first leg a little 
less than twice the length of the tarsus, the latter moderately 
elongated, being a little more than three times as long as its own 
height. 

Measurements. Length of body 2*9 mm., its width about 
2*1 mm.; length of metatarsus of first leg 1*09 mm.; length of 
tarsus of same *60 mm. ; height of tarsus *18 mm, 

Bdahitaf. Tununda, South 4usti*alia. A single specimen found 
by the author under a piece of limestone on a hillside, 24. iii. 1927. 

Lepfus imperaioy\ sp. n. 

Size large. Byes paired and sessile. Crista linear ; both 
sensillar areas are present, the anterior one being prolonged to 
form a long nasal process bearing a number of long slender setse, 
including two pairs near its apex. Setce on dorsum not very long, 
being sti:S and spiniform, the feathering absent or indistinct. 
Terminal claw of palp rather small and ciuwed. Balpal tarsus 
very short and stout. First and fourth pairs of legs very long, 
the two segments preceding the tarsus being elongated. Tarsi 
of legs rather short and high, and furnished with thick vential 
scopulas. ITetatarsus of first leg about twice as long as the 
tarsus, the latter rather high but considei-ably more than tvuce 
as long as its own height. 

M.easuremenis. Length of body about 2’3 mm., its width 
7 mm. ; length of metatarsus of first leg about l“35ram. ; length 
of tai-sus of same *68 mm. ; height of tarsus *27 mm. 

Hahitaf. Lucindale, South Australia. Ho. 935, South Aus- 
tralian Museum Coll. 

Microsmaris goannce, sp. n. 

Size small. Body moderately elongated and not very wide. 
Bost-thoracic groove distinct both above and below. Only one 
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sessile eye on each side. Crista indistinct, being obsolete, but 
both pairs of sensory hairs (pseudostigmata) can be distinguished, 
the anterior pair very short and with a group of about six longer 
hairs in fi-ont of them. The curious paired eije-Iihe sfnictures 
present on the dorsum in M, mirandus^ Hirst, are also present in 
AL goanncE, but the flattened hairs on the circular rim apparently 
are longer and more slender in J£ goamuB than is the case in 
M, mirandus. BodyAiairs fine and simple, being deyoid of 
accessory hairlets ; most of them are exceedingly short, but 
scattered amongst them there are some much longer plain hairs. 
BeniiJtimate segment of pal^ ending in a little claw. Baikal 
tarsus shoi-t, fairly stout, and slightly curved. Metatarsus of 
first leg much longer than the ta^'sus, the latter is fairly high, 
but still is more than twice as long as its own height. 

Aleasnrements. Length of body 1*43 mm., its width 1 mm. ; 
length of metatarsus of first leg *30 mm.; length of tarsus of 
same *17 mm. ; height of tarsus *08 mm. 

Habitat, Under bark of Eucalypt in garden, Fullarton, Adelaide, 
27. xi. 1927. Several specimens collected by the author and Miss 
Joan Cleland. 


B el a list in m warregense^ sp. n. 

Body fairly elongated and widest anteriorly. Post-thoiucic 
groove usually distinct. A single well-developed round sessile eye 
on each side. Crista rather long and slender, both sensillar areas 
being distinct, the anterior one long-oval in shape, and besides the 
pair of slender pseudostigmal hairs it has 5-7 comparatively long 
and stout plumose setse. Surface of bod y lacking the ornamenta- 
tion present in Smaris, Setce on dorsum mostly slender and not 
very long, being often subcylindiucal but sometimes shaped like 
the tail of a fox ; they are clothed with numerous quite short, fine, 
aceessoiy hairlets, which seem to have a tendency to he arranged 
in longitudinal series ; there are some patches and bands of similar 
but stouter setae and some rather thick brush-shaped hairs on each 
side of the posterior end of the crista. Clielicerce interaal, being 
styliform. Benultimate segtnent of palp with the usual terminal 
thorn. Balpal tarsus not very wide and of moderate length. 
Legs of moderate length. Tarsus of first leg rather naiTOwed at 
both ends, being widest in the middle ; it is a little less than three 
times its ovm height and slightly longer than the metatarsus. 

Measurements. Length of body 1*7 mm., its width about 
1*15 mm. ; length of metatarsus of first leg *26 mm, ; length of 
tarsus of same *33 mm. ; height of tarsus *115 mm. 

Habitat, Cunnamulla, Queensland. Under bark of living 
Eucalypt on bank of water-hole of the Warrego Eiver, 2. viii. 1927. 
numerous specimens collected by the author. 
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LX IX. — A remarkable new Himalayan Moth of the 
Family (Ecopliorid^. By HERBERT STRINGER. 

(Publislied by permission of the Trustees of the British Museum.) 

T I N E I N A. 

(Ecophoridae. 

Lactistica pentoni, sp. n. 

(J. — Antefince whitish, cilia dark fuscous. Palpi whitish, 
mixed with dark fuscous, terminal segment white. Head 
and thorax (both much denuded in case of type) ochreous, 
with a mixture of white hair-scales. Fore wing elongate, 
narrow, costa almost straight, apex almost acute, termeu 
oblique ; fusco-rufous, with some white markings ; a sub- 
marginal series of white interneural marks round posterior 
third of costa and termen, followed by a white line along 
dorsum ; a slightly curved white line, hardly traceable 
through stigmata, from middle of base to dorsum, terminating 
in a white patch before tornus ; arising from commencement 
of this line is another short white streak lying on the cell and 
disappearing before reaching costa ; an irregular oblique 
white dash at posteiior edge of cell ; stigmata raised, plical 
beneath first discal, moderate, second discal moderate, oblong ; 
veins posteriorly tinged with light reddish ; cilia fusco- 
rufous mixed with black. Hind icing pale brown ; a sub- 
marginal series of white maiks round posterior part of costa 
and termen ; cilia white, with a dark fuscous subbasal line. 
Abdomen reddish brown, annulate with whitish hair-scales. 
Legs reddish brown mixed with white ; posterior tibise with 
expansible tuft above at apex, brownish tipped with black ; 
posterior tarsi greatly elongate, half as long again as tibise, 
with tufts of brownish scales above, tipped with black. 

Exp, aL 50 mm. 

Type in British Museum (Walsinghani Coll.). 

Hab, India, Almora (Himalayas), Ranikhet, 2000 ft., 
1913—14: [Colonel R. H. Penton)^ 

I place this species provisionally in Lactistica^ Meyr.*^, 
with which it agrees in most features, except that in the 
hind wing vein 5 is curved and approximated to 4 at base, 

♦ Joum. Bomb. Nat, Hist. Soc. voL xvii. p. 741 (1907). 
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as ill AtopopJirictis^ Meyr.^j whereas in Laciistica 5 and 6 are 
parallel; the new species further differs fiom L, geranodeSi 
Meyr., in the wliite inaikings on the fore wing and the 
larger tufts on the tibiae and tarsi. 

Colonel R. H. Penton, who presented the specimen described 
above to the Biitish Museum in exchange for a drawing of 
it, afterwaids found in his collection a second example, about 
which he wiote to the late Mr. J. H. Currant as follows : — 

‘‘ Tlie other specimen I have is, I think, still better, and 
you shall have it too in due course. I believe it is the same 
as the othei. I caught them both at Ranikhet, Upper India ; 
the year was either the summer of 1913 or spring of 1914. 
Ranikhet is a hill-station for troops, 8000 ft. high. I caught 
these two moths flying in the garden close to my verandah. 
I remember quite cieaily being much impressed by their 
peculiar flight, as I had never seen anything like it amongst 
insects. The legs were outstretched, and they flew with an 
undiilatory movement somewhat like that of a Whydah- 
bird, with its long tail.” 

Colonel Penton was anxious that a description of this 
curious moth should be published by Mr. Durrant, whose 
untimely death, however, prevented the fulfilment of the 
donor’s wish. 


BIBLIOGRAPHICAL NOTICE. 

Brachiopod Morphology and Genera {Recent a'nd Tertiary), By 
J, Allan Thomson. Pp. vi, 338; 2 pis. Ex. cr. 8vo. (New 
Zealand Board ot Science and Art, Manual No. 7. Wellington, 
N.Z. : Goverament Printer. London ; High Commissioner for 
New Zealand. 1927.) Price 175. 

The publication of this work supplies a much-needed want to 
students of the Brachiopoda, Since the time of Davidson’s famous 
‘ Monograph ’ (1886-1888) considerable advances have been made 
in the detailed study of the recent species as well as of those of the 
Tertiary and earlier rocks. A comprehensive study of the researches 
of the many eminent workers, especially ot the Recent and Tertiary 
forms, is very welcome, and its production could not have been 
\n more capable hands than those ot Dr. J. Allan Thomson, the 
^Director of the Dominion Museum, "Wellington, New Zealand. 

JDr, Thomson has devoted a considerable number of } ears to the 

* Meyxick, Exot. Microlep. vol. ii. p. 369 (] 920). 
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close study of Brachiopod morphology, and the access he has had to 
the numerous southern Tertiary forms has been of the greatest 
service to him in his revision of the various species and genera. 
The author makes generous references to the works of the many 
writers who have in the past contributed their share in the elucida- 
tion of ihe many problems connected with the phylogeny and 
morphology of the Brachiopoda. 

The early part of the manual is devoted to Brachiopod Morpho- 
logy, and the later part to the description of Brachiopod Genera 
(Kecent and Tertiary). The work is well illustrated with figures 
of structural details taken from Dr. Thomson’s own papers and 
from the works of many other noted authorities. There is a useful 
bibliography, which is divided into a main hst and lists of the 
Tertiary species of different geographical areas. There is, in 
addition, an index to technical terms and one of systematic names. 

Two new subclass names — Gastrocaulia and Pygocaulia — are 
introduced, these being approximately equivalent to the older 
Inarticulata and Articulata of Huxley. The reasons for this change 
are clearly stated, and Beecher’s and Schuchert's views are fully 
discussed. The new arrangement carries with it some emendations 
of Beecher’s orders Atromata and Neotremata, which form the 
Gastrocaulia, and the erection of a new order — Paloeotremata (for 
Eustellacea and Eutorginacea), — which is placed in the Pygocaulia 
with the Protremata and Telotremata. In addition, one new super- 
family (Paterinacea), two now subfamilies (Platidiiuae and Laqueinae), 
and eight new genera (viz., Hlspitnlrhj ncliia, uibj/ssofJujris, Japani- 
thyriSy Jaffaia^ Pktothyris^ Pimhouduirdiay Pu'othyns, and Malleia) 
are created. 

There are interesting chapters on development, external and 
internal morphology of the valves, and the composition and struc- 
ture of the shells. Much new information is introduced here, and 
old and new theories are discussed in a lucid manner. The inclusion 
of figures after Eriele, Beecher, Buckman, etc., is very commendable, 
and saves considerable time in hunting up the original papers, 
some of which are occasionally difficult of access. 

In the second part of the manual Dr, Thomson gives some useful 
observations on the conception of the genus, and then proceeds to 
the description of the Beccnt and Tertiary genera, ost of the 
genotypes are illustrated, and references are given to the literature 
of these. Some of the species included under certain of the genera 
are undoubtedly out of place, and, in the opinion of the reviewer, 
certainly represent further new genera. The portion dealing with 
the Terebratellidse brings out very clearly tlie great advances made 
in recent years in the cisssification of this family. 

J. WiJUPKii) Jagksojv. 
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PKOCEEDi:s^Gb OF LEAKNEE bUCIETlES. 
aEOJ^OGlCAL yOCIETY, 

November 1927. — Er. F. A. Bather, M.A., F.E.S., 

President, in the Chair. 

The following communication was read : — 

‘ The Belemnite-Alarls o£ Charmouth, a Series in the Lias of the 
Dorbet Coast.’ By William Dickson Lang, Sc.D., F.G.S. ; 
Leonard Frank Spath, D.Sc,, F.G.S, ; Leslie Beginald Cox, M.A., 
F.G.S. ; and Helen Marguerite Aluir-Wood, M.Sc., P.Gr.S. 

Pale marls, lying in the Lias above beds with JEcJiioceo'cis and 
below those with Jundrogynoceras^ extend along the Dorset coast 
for about d miles. Forming the third, and highest, Lias precipice 
on Black Yen, they are soon truncated by the eastern slope of that 
cli:ff, but reappear eastwards to form the second precipice at the 
western end of Stonebarrow Cliif. Tliey descend to the beach at 
Westhay ClifE, and form a gentle syncline, so that the lowest beds 
are earned )>eneath{the tide opposite Westhay Water. They rise 
for a short distance on liidge Cliif, but soon are thrown down and 
out of sight by the liidge Fault. Thereafter only the highest 
beds of the Belemnite-Marls are seen — as a reef opposite St. 
Gabriel’s Mouth, at the cli:ff-foot between St. Gabriel’s Water and 
Golden Cap, on the foreshore beneath Golden Cap, and again at 
the cli:ff-foot between Golden Cap and Seatown. 

The marls contain few beds in which ammonites are well pre- 
served. Ammonite-remainsjhowever, are to he foimd throughout, 
and although the preservation is often poor, yet the following 
sequence has been established : — 

(10) Beanicetas ce^itaumis and other spp. Beds 120 e, 121. 

(12) Tn pidoceras aff. act8ec7i, T. calhplocoides, and other spp., Dayicerds 
Beds 120a-120d. 

(11) Acanthoplevwcej'as siS. i''alda7ii,A. man genestx^ and otheT sp'p. ; Trago' 

phyllocems ihei\ T. irechderi, and other spp. Beds 118 d, 119. 

(10) T ropi doceras fifl. massPtinum, T. and other spp. Bed 118c. 

(9) Ccdloceras peitos and other spp.; Vpfonia hionni Bed 118b. 

(8) Vptonia jaimsoni^ U. hrouni, and other spp. Beds 116-118 a. 

(7) XJpfoma regnardi, U, h^'onni; Flatypleiavceras of. hravispina. 
Bed 115. 

(6) Platypleuroceras of. brevuiiUia, P. hirchoideSj P. cf. confusuwi; 
Polyniorphiies ci. quadrafits, Beds 113-14, 

(5) Plaiypleurocei'us cf. P. cf. ohlongim ; Polymorphites lineahts, 

P. cf. frivialis; Msiojcynoticeras lynx, M. ai.jiamim, Beds 110 6, 

111 , 112 . 

(4) retrcfspidoceraa spp., or some very similar formsi Bed 110 a. 

(3) Gemmellarocems peregrbtum, Phncodoceraa taylori. Beds 106-109. 

(2) Phncodoceras taylori, Apoderoceras lecketibyi and other spp.; 
Bed 105. 

(1) Epideroceras e^Jiseredatvm, Deroceras sp. Beds 103 5, 104. 

During the discussion on Dr. Lang’s paper on the Black Marls, 
it w^as asked whether the belemnites, like the ammonites, showed 
limited ranges and a crowded sequence. Except at a few horizons, 
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belemnites are not common below the Belemnite-Maiis ; but they 
abound in the Marls, and, i£ the outstanding forms are carefully 
collected, they show, like the ammonites, limited ranges and a 
crowded sequence. Thus : — 

(9) Rastites spadiv-ari and otliei' spp. ; Passaloteuthis apicicurvata and 
other spp. Bedb 119 (top), 120, 121. 

(8) Eour new species of Angelo teuthis ; a new species of Passaloteuthis. 
Beds IIS, 119. 

(7) Another new species of Passaloteuthis. Beds 115-118 n. 

(6) A third new species of Passaloteuthis and a new species of Clasto- 
teuthis. Bed 112. 

(5) Passaloteuthis elongata and a second new species of Clasioteuthis. 
Bed 111. 

(4) A fourth and a fifth new species of Passaloteuthis, the second new 
species of Clasioteuthis ; Pseudoha stites longissimus. Bed 110 5. 

(3) The last-mentioned two new species of Passaloteuthis, Pseudo- 
hastites longissimus, F, junceus, P, cliannouthensis, P. sp. nov. 
Bed 110 a. 

(2) A sixth new species of Passaloteuthis. Beds 106-108. 

(1) A second new species of Pseud ohastites. Bed 104. 

Of the comparatively few species of Gastropod Molluscs, most 
come from horizons 120 &. 121. This group, therefore, is not suit- 
able for showing zonal distribution. The same may be said of the 
Lamellibi'anchs, but certain common forms, such as Inoceramus 
ventricosus and Fecten rollei range throughout the Belemnite- 
Marls ; while species like Lima gigantea and Oxytoma inceqiii- 
valve, which mnge nearly throughout the Lias below the Belemnite- 
Marls, are also found in these beds. 

Brachiopoda are i-are below Bed 111; but the genus Cincta, 
represented by several species, is common in the Middle Marls, 
and apparently confined to them. Tropiorhgncliia tlialia appears 
first in Bed 114, and ranges as high as Bed 120. It is character- 
istic of, and abundant in. Bed 118-119, and has proved useful in 
inland sections. 

One small specimen from the lower darker marls, Bed 110, has 
some resemblance to Acaniliotliijrh, but this genus has not been 
previously recorded fi’om beds below the Aaleiiian. 

Dr. L. F. Spath, in the com'se of his remarks on the Ammonites, 
said that he now believed that his previous definition of these 
divisions as * subzones ’ was misleading, and that they were of 
purely local value. For example, the temporary ai)pearance of 
Coeloceyas peUos in various deposits and at different levels was 
governed by accidents of distribution, and tlie lungo of this sjjecies 
in one place and another (or its ^hemera’) cavers about ten of 
these subdivisions, The small non-seqiienees in the shallow- water 
de 2 >osits of the Dorset Lias, due to the temporary raising and 
lowering of the submarine erosion-level, are not considered to signify 
much. The two (overlapping) zones of Ammonites jamesoni and 
A- ihex^ quite sufficient for wider correlation, give a far truer 
picture of the time-sequence than a pretentious list of imaginary 
hemeraj 
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LXX. — New or little-known Tipulidse (Diptera). — XXXIX, 
Australasian Species. By Chables P. Alexandee, Ph.D., 
F.E.S., Massachusetts Agricultural College, Amherst, 
Massachusetts, U.S.A. 

The species discussed in the present instalment are almost 
entirely members of the tribe Limoniini that were collected 
in Tasmania and south-eastern Australia by Dr. A. L. 
Tonnoir. A few additional specimens were secured by 
Mr. G. H. Hardy, to whom the material has been returned 
for inclusion in the collection of the University of Queens- 
land. The Tonnoir series has been returned to Dr. Tonnoir. 
I extend my deepest thanks to Messrs. Hardy and Tonnoir 
for the privilege of examining this valuable series of crane- 
flies. 

The localities in New South Wales, Victoria, and Tasmania, 
where Dr. Tonnoir collected the present material, have been 
discussed in an earlier part of this series of papers (Ann. & 
Mag. Nat. Hist. (9) xix. pp. 18-19, 1927). 

Limonia perpulckra, sp. n. 

General coloration velvety-black ; anterior vertex broad, 
silvery ; mesonotal prsescutum black with four pale reddish- 
brown stripes; femora yellow with a black subterminal 
ring; wings pinkish brown with a heavy dark brown 
Ann. & Mag. N. Hist. Ser. 10. Vol. i. 38 
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pattern ; abdomen dark brown, the intermediate sternites 
conspicuously ringed caudally with yellow. 

Male. — Length 5*5-5’7 mm. ; wing 6'8-7 mm. 

Female. — Length 5'2-5*4 mm. ; wing 6'3“6-5 mm. 

Rostrum and palpi black, the former short. Antennae 
with the basal segment of scape black, the remainder of the 
organ brown ; basal flagellar segments globular, the seg- 
ments passing through oval to elongate ; verticils of the 
basal segments short, on the more distal segments becoming 
long and conspicuous. Anterior vertex conspicuously 
silvery ; posterior vertex velvety-black, the occipital region 
somewhat paler ; vertex between the eyes very broad in 
both sexes. 

Pronotum velvety-black, somewhat more reddish brown 
medially. Mesonotal prsescutum velvety-black with four 
pale reddish-brown stripes, the intermediate pair separated 
by a narrow shiny black vitta ; humeri and lateral margins 
broadly velvety-black ; scutal lobes reddish brown, the 
mesal margin of each narrowly blackened, the median area 
of the scutum pale; scutellum brown, the caudal margin 
broadly more reddish brown ; postnotum reddish brown, the 
cephalic portion more or less blackened, more extensively so 
on the pleurotergite. Pleura brown with a velvety-black 
longitudinal stripe ; dorso-pleural membrane ochreous. 
Hal teres yellow, the knobs extensively infuscated, the 
extreme tips a trifle paler. Legs with the coxse yellow, the 
bases infuscated, most extensively on the fore coxae, where 
only the tips are pale ; trochanters testaceous-yellow ; 
femora brown, more yellow at base, with a broad black 
subterminal ring, the extreme apex conspicuously light 
yellow; tibiae brownish black, the extreme base narrowly 
yellowish ; tarsi black. Wings pale pinkish brown with a 
heavy dark brown pattern ; extreme wing-base yellowish ; 
cell C infuscated except at outer end ; conspicuous brown 
spots distributed as follows : Prearcular cells ; origin and 
fork of the latter confluent with a conspicuous seam 
along the cord and with the stigma ; spots in bases of cells 
R and M near one-tbird of the length of cell R ; tip of Sc 
and the stigma ; a broad seam at outer end of cell ; 

brown washes near wing-apex and in cells M, Cu, and the 
Anal cells, in the latter instance following the veins ; some 
specimens have narrow dusky washes in cells Ri and outer 
end of R\ veins brown, with extensive pale bullate areas. 
Venation : Sc long, Sci extending to opposite one-half to 
nearly two-thirds the length of the long Sc^ at its tip ; 
Bjs strongly arcuated to angulated at origin ; transverse. 
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about two-thirds of the vein beyond it, the latter 

portion curved strongly into costa ; cell M 2 widened 
distally, equal to or longer than vein beyond it ; m-cu 
before fork of ikf. 

Abdominal tergites dark brown, including the hypo- 
pygium ; sternites conspicuously ringed caudally with 
yellow, this most evident on segments 2 to 6, the 
amount becoming less and finally obsolete on the distal 
segments ; in some specimens the caudal margin of tergites 
2 and 3 is vaguely brightened. Male hypopygium in 
structure almost as in Dicranomyia ; basistyies much larger 
than the small ventral dististyles ; spines of the rostral 
prolongation long, curved gently basad. 

Hah, Tasmania. 

Holotype^ c?, Mt. Farrel, February 8, 1923 {A. Tonnoir), 

AUotopotype^ $ . 

Paratopotypes^ c? ? ; paratype^ (J, Strahan^ February 
1924 ((?. H, Hardy), 

Dicranomyia sub dorsalis^ sp. n. 

General coloration reddish ochreous, the praescutum with 
three confluent brownish- black stripes; pleura dark brown 
with a transverse pale stripe beneath the wing-root; 
abdomen dark brown^ the subterminal segments yeUow ; 
male hypopygium with the dorsal dististyle only slightly 
curved ; ninth tergite with a group of about ten setse on 
either side of the median line. 

Male, — Length about 6'8 mm. ; wing 7'8 mm. 

Female, — Length about 7 mm. ; wing 7*9 mm. 

Rostrum about one-half the remainder of head, obscure 
yellow ; palpi brownish black. Antennae with the basal 
segment obscure brownish yellow ; remainder of antennae 
black; flagellar segments oval. Head brownish grey, the 
anterior vertex pale yellow ; vertex at narrowest point a 
little wider than the first scapal segment. 

Pronotum obscure yellow, brownish black medially. 
Mesonotal praescutum reddish ochreous, the dorsum with 
three confluent brownish-black stripes, restricting the 
ground-colour to the humeral angles and broad lateral 
margins ; scutal lobes extensively brownish blacky the 
median area pale ; scutellum brownish testaceous, margined 
posteriorly with darker brown ; postnotum with the medio- 
tergite dark brown. Pleura obscure ochreous, the anterior 
pleurites dark brown, the pleurotergite likewise extensively 
infuscated, the ground-colour appearing as a transverse area 

38^ 
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beneath the wing-root. Halteres pale, the knobs and distal 
two-thirds of the stem infuscated. Legs with the fore coxae 
dark brown, the middle coxae less infuscated, the hind coxae 
yellow ; trochanters obscure brownish yellow ; remainder of 
legs dark brown, the femoral bases a little paler. Wings 
with a brownish tinge, the stigma conspicuous, oval, darker 
brown ; cord, outer end of cell 1^^ ^ 2 ? vein Cui indis- 
tinctly seamed with brown ; veins dark brown. Venation : 
Sci ending opposite the origin of Rs^ Sc^ removed from its 
tip to a distance varying from two-thirds to longer than 
m-cu, the latter close to the fork of ik/ ; i ?2 transverse, from 
two to three times Sc^ beyond it. In the types there are 
one or more adventitious cross-veins in cell Sc near outer 
end. 

Abdomen dark brown, the eighth and ninth segments 
yellow; hypopygium dark. Male hypopygium with the 
basistyles relatively small, the mesal lobe large, provided 
with long setae. Ventral dististyle large and fleshy, the 
rostral prolongation slender, curved ; the two spines nearly 
equal, the innermost a trifle longer, nearly straight, placed 
at about one-third their length apart, the inner one at the 
base of the prolongation, the outer one about its own length 
from the tip of the same ; a swollen lobe on face of disti- 
style near base of the rostrum, this provided with five or six 
large setse. Dorsal dististyle only gently curved, the tip 
suddenly narrowed. Ninth tergite gently notched, each 
lobe with conspicuous setae ; a group of about ten setae on 
either side of the median line. Ovipositor with the bases 
black, the valves black at base, passing into reddish-horn 
colour ; tergal valves much shorter and smaller than the 
sternal valves, gently upcurved to the acute tips, the sternal 
valves long and straight. 

Hah. Tasmania. 

Holotypey $ , Adventure Bay, December 30, 1922 {A. Ton- 
noir). 

Allotopotype^ . 

Dicranomyia suhdorsalis differs from D. dorsalis^ Skuse, in 
the details of structure of the male hypopygium. 

Dicranomyia albistigma^ sp. n. 

General coloration black, grey pruinose ; wings whitish, 
heavily clouded with brown, the stigma white ; m-cu close 
to the fork of M ; male hypopygium with the ninth tergite 
deeply notched medially. 
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Male. — Length 8-8*5 mm. ; wing 9-10 mm. 

Female. — Length 8-9*2 mm. ; wing 8*8-10'3 mm. 

Rostrum nearly as long as head, black, pruinose ; palpi 
black. Antennae black throughout ; flagellar segments 
short-oval with short verticils. Head light silvery grey in 
front, dark yellowish grey behind, this vaguely variegated 
with darker ; anterior vertex relatively broad, fully twice 
the diameter of the first scapal segment. 

Pronotum dark, sparsely pruinose. Mesonotum black, 
the surface sparsely grey to yeUo wish-grey pruinose, obscuring 
the shiny ground-colour ; scutellum somewhat more heavily 
pruinose. Pleura heavily light grey pruinose. Halteres 
yellow, the knobs infuscated. Legs with the coxae dark, 
sparsely pruinose, the extreme apices obscure yellow ; 
remainder of legs black, the femoral bases obscure yellow, 
in some cases this colour including all but the tips. Wings 
with a whitish ground-colour, handsomely clouded with 
darker ; wing-base more yellowish ; wing-tip beyond the 
stigma and outer end of cell 1^/ M 2 infuscated ; cell Ri and 
the outer end of cell R before the stigma darkened, leaving 
the stigma white ; narrow seams along the cord and vein 
Cui ; conspicuous triangular marginal clouds in the ends of 
cells 6^4, 1^^ Ay and %nd A ; a dusky wash in cell C near 
the end; veins dark brown 'with bullate areas along the 
cord. Venation : Sc short, Sc^ ending opposite the origin 
of Rsy Sc 2 removed from its tip, SCi alone a little shorter 
than m-cu ; subtransverse, about three times Sc 2 beyond 
it ; Rs arcuated, about one-half longer than the basal section 
of ; m-cu at or beyond the fork of M. 

Abdomen black, pruinose; hypopygium dark, only the 
ventral dististyles light yellow. Male hypopygium with the 
basistyles larger than the ventral dististyle, the mesal lobe 
large, with long setae. Ventral dististyle relatively small, 
the mesal face produced into a long stout rostral prolonga- 
tion ; spines two, long, straight, directed strongly basad, 
nearly equal in length, one arising from a large basal 
enlargement, the other from a smaller papilla placed on the 
side of the enlargement, the spines thus appearing slightly 
unequal; setae of the style conspicuous, erect, becoming 
smaller and appressed to the apex ; spines placed about one- 
half their length from apex of the prolongation. Dorsal 
dististyle unusually stout, gently curved to the obliquely 
acute apex. Gonapophyses black, the mesal lobe stout, 
the apex obliquely truncated to feebly bilobed, the margin 
microscopically denticulate. Ninth tergite with the caudal 
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mar^n very deeply notched, the lateral lobes blackened and 
having an outline that is approximately the same as the 
median notch. Ovipositor with the valves reddish horn- 
colour, tergal valves slender, gently upcurved to the acute 
tips. 

Had. Tasmania. 

Holotype^ Mt. Wellington^ November 30, 1932 {A, 
Tonnoh'). 

Allotopofypej ? . 

Paratopotype, $ ; parafypes, 1 Cradle Valley, January 
11, 1923 ; 1 (J, 1 ? , Mt. Field, December 21, 1922 ; 1 c? , 
1 k 5 Hartz Mts., December 10, 1922 (A. Tonnoir'). 

Dicranomyia albistigma is most closely allied to D. remota^ 
Skuse, differing in the diagnostic characters outlined above. 

Dicranomyia ochrirostris^ sp. n. 

General coloration reddish, the praescutum with a broad 
brown stripe ; rostrum ochreous ; halteres yellow, the knobs 
infuscated ; wings with a strong brownish-yellow tinge, the 
stigma slightly darker brown ; abdominal segments uni- 
colorous ; male hypopygium with the spines of the rostrum 
longer than prolongation alone. 

Male . — Length 7’5~8 mm. ; wing 9*3-9'5 mm. 

Female . — Length 9-9*5 mm.; wing 10-11 mm. 

Rostrum light ochreous; palpi dark brown. Antennae 
relatively short, black, the basal segment of the scape 
restrictedly ochreous ; flagellar segments oval. Head 
ochreous to light fulvous in front, somewhat paler on the 
genae ; posterior vertex infuscated. Vertex between the 
eyes narrow, less than the diameter of the first scapal 
segment. 

Pronotum dark brown medially, paler laterally. Meso- 
notal prsescutum shiny reddish with a broad dark brown 
median stripe, the interspaces indistinctly pruinose, the 
lateral margins of the sclerite obscure yellow; in some 
specimens the lateral stripes arc faintly indicated ; scutum 
reddish yellow, each lobe extensively infuscated ; scuteilum 
and postnotnm brownish ochreous, the latter dark brown 
behind. Pleura yellowish ochreous, the central sclerites 
sometimes weakly infuscated. Halteres relatively short, 
yellow, the knobs dark brown. Legs with the coxae greenish 
yellow; trochanters yellow; femora yellowish brown, the 
tibiae and tarsi gradually darkening, the tips of the latter 
almost black. Wings with a strong brownish-yellow tinge, 
the costal region somewhat clearer yellow, the wing-tip a 
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little darker; stigma oval, slightly darker brown; veins 
brown, more yellowish in the costal region. Venation : 
Sci ending opposite or shortly beyond the origin of Es, Sci 
a little shorter than m-cu ; transverse, about one-half 
longer than Sc^ beyond it ; m-cu at or beyond the fork of M. 

Abdomen dark brown, the terminal segments and hypo- 
pygium obscure yellow ; basal sternites more or less 
ochreous. Male hypopygium about as in i). viridiventris, 
Skuse; ventral dististyle very large, the rostral prolongation 
short, the two spines longer than the entire rostrum ; spines 
straight, acute, the outer a trifle shorter than the inner, 
placed in a row, one being basal, the second inserted imme- 
diately beyond. Dorsal dististyle sickle-shaped, narrowed 
gradually to the long blackened apex. Mesal lobe of each 
gonapophysis strongly curved. Ninth tergite with a broad 
U-shaped notch, the lateral lobes with conspicuous setae ; a 
group of about five setae on either side of the median line. 
Ovipositor with the valves relatively short, ending on a 
common level. 

Hab. New South Wales, Tasmania. 

HoLotype, <?, Cradle Valley, Tasmania, January 13, 1923 
{A, Tonnoir), 

Allotype, $ , National Park, Tasmania, December 17, 
1922 (A. Tonnoir). 

Paraiopotypes, 2 c? <?, January 10-13, 1923; paratypesy 
1 Wentworth Falls, Blue Mts., N.S.W., November 18, 
1921 ; c?, King Eiver, Tasmania, February 4, 1923 ; 
1 , Hobart, Tasmania, November 8, 1922 ; 1 <? , Mt. 

Wellington, Tasmania, November 27, 1922; 1 <? , Fern 
Tree, Mt. Wellington, November 12, 1922 (A. Tonnoiry 

Dicrammyia ochrirostris somewhat resembles D. viridi- 
ventris, Skuse, but is readily told by the large size and details 
of structure. 


Dicranomyia suhstricta, sp. n. 

General coloration light grey, the prsescutum with three 
conspicuous brown stripes ; antennse black throughout ; 
basal flagellar segments globular ; halteres light yellow ; 
wings milky with a sparse spotted and clouded darker 
pattern; male hypopygium with the spines of the rostral 
prolongation very long and slender, nearly straight, 

Male . — ^Length about 5*5— 5*8 mm. ; wing 6*5-7 mm, 
FmaZe.— Length about 5*6 mm. ; wing 6*5 mm. 

Rostrum brown, the palpi a little darker. Antennse dark 
brown throughout ; flagellar segments globular, the outer 
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ones passing into short-oval, the verticils scarcely exceeding 
the segments in length. Head dark grey ; vertex relatively 
narrow^ 

Pronotum dark above. Mesonotal praescutum light grey 
vrith three conspicuous brown stripes ; pseudosutural fovese 
represented by small circular black spots in the humeral 
region ; scutum greyish, the lobes brown ; scutellum light 
grey with a vague pale brown median stripe ; postnotum 
dark brown, heavily light grey pruinose. Pleura dark 
brown, heavily light grey pruinose. Halteres of moderate 
length, light yellow ; in the female slightly infuscated. 
Legs with the fore and middle coxae dark, the posterior 
coxae paler, grey pruinose ; femora obscure yellow, the tips 
narrowly but faintly infuscated ; tibiae pale, the tips scarcely 
darkened ; basitarsi elongate, more than twice as long as the 
remaining segments taken together, the basitarsi of the fore 
legs especially elongate. Wings with a pale milky tinge, 
sparsely clouded with darker; stigma oval, pale brown; a 
brown spot at tip of Sc and origin of Rs ; cord and outer 
end of cell 1^/ seamed with greyish ; vague dusky 
suffusions in the distal cells, in cells R and along vein 
Cux, in the Anal cells, and in the Anal angle of the wing ; 
veins dark brown with conspicuous bullate areas along the 
cord, Venation : Sc^ ending shortly beyond the origin of 
Rs, Sc^ a short distance back from the tip, Sci alone about 
one-half longer than R^ subequal to vein -^^2 

beyond it ; Rs about two-thirds longer than the basal section 
of ; M-cu oblique, shortly before the fork of M. 

Abdomen dark brown, the sternites dark grey ; hypo- 
pygium paler. Male hypopygium with the basistyles 
unusually elongate, the outer face much longer than the 
ventral dististyle, with relatively few setae ; ventro-mesal 
lobe relatively conspicuous. Ventral dististyle fleshy, the 
rostral prolongation stout ; spines very long, straight, placed 
close to the apex of the rostrum, nearly equal in length but 
the outer one appearing longer because placed on a basal 
tubercle that is more than twice the length of the tubercle 
of the slightly more basal spine. Gonapophyses large, the 
mesal lobe long and slender, the apex slightly curved, 
^deagus with conspicuous darkened basal plates. Ninth 
tergite relatively short, broad, the caudal margin evenly 
convpx ox with a weak median notch, with only a few 
scattered iparginal setse. Ovipositor with the valves rela- 
. iively long and straight, the tergal valves a little exceeding 
'eternal valves, reddish horn-colour, their bases narrowly 
blackened. ^ j ; 

Tasmania. " , 
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Holotypey ^ Adventure Bay, December 24, 1922 

{A. Tonnoh'), 

Allotype, $ , Mt. Wellington, November 27, 1922. 

Faratype, Eaglehawk Neck, Tasman Peninsula, 
November 16, 1922 {A. Tonnoir), 

Dicranomyia hiculta, sp. n. 

General coloration grey, tbe prsescutum with three brown 
stripes ; femora light brown, the tips vaguely darker; wings 
tinged with grey with a sparse darker pattern ; Sc^ ending a 
short distance beyond the origin of Rs ; m-cu a short 
distance befere the fork of M ; abdomen dark brown ; rostri- 
form appendage of male hypopygium large, the two spines 
straight and of moderate length, basal in position ; dorsal 
dististyle gently curved, the long tip acute, 

Male . — Length about 6‘2 mm. ; wing 7*3 mm. 

Rostrum short, dark brown. Antennae broken. Head 
dark brownish grey, the anterior vertex reduced to a linear 
strip. 

Pronotum dark brown. Mesonotal praescutum grey with 
a broad conspicuous median brown stripe, with short broad 
lateral stripes of the same colour ; pseudosutural fovese 
reduced to circular black pits that are very conspicuous 
against the grey background; scutum dark brown, the 
posterior lateral callosities light brown ; scutellum and 
postnotum dark brown, sparsely pruinose. Pleura dark 
brown, heavily yellowish-grey pruinose. Halteres relatively 
long, pale, the base of the stem slightly infuscated. Legs 
with the coxae and trochanters dark brown ; femora light 
brown, the tips vaguely darker ; tibiae and tarsi darker brown. 
Wings with a greyish tinge, the stigma oval, a trifle darker; 
very indistinct pale brown spots at arculns, origin of Rs and 
tip of Sc, fork of the latter connected with the stigma 
and along the cord ; veins dark brown. Venation : Sci 
ending a short distance beyond the origin of Rs, Sc^ about 
mid-distance between the origin of Rs and the tip of Sci ; 
i ?2 subequal to vein fii+s and Sc 2 beyond it, the latter portion 
strongly incurved to the costa ; Rs arcuated, about one-half 
longer than the basal section of R 4 ^ 5 ; cell relatively 

long, rectangular, about as long as the outer section of 
m-cu about one-half its length before the fork of M, 

Abdominal segments dark brown ; ventral dististyle of 
hypopygium paler. Male hypopygium with the mesal lobe 
of the basistyle relatively stout. Ventral dististyle relatively 
small, fleshy, the rostral prolongation very large, the two 
spines subequal in size, nearly basal in position, straisrlit. 
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tlieir tips acute ; apex of rostrum with a few small setae, the 
entire surface with scattered microscopic setulae. Dorsal 
dististyle elongate, only gently curved, the apex long, nearly 
straight. Gonapophyses with the lateral blades dusky, the 
mesal lobe paler with the tip narrowly obtuse. Ninth tergite 
broad, the caudal margin rounded. 

ffaL Yictoria. 

Holoti/^pe, ^ , Perntree Gully, Dandenong Range, October 
25, 1921 (A, Tonnoir). 

Allied to Dicranomyia obscura^ Skuse. 

Dicranomyia wdlingtonm^ sp. n. 

Mesonotum shiny brownish black, the lateral margins 
paler ; antennse black throughout ; anterior part of vertex 
silvery ; halteres elongate ; wings cuneiformly narrowed at 
base, conspicuously tinged with brown, the stigma not 
darker ; Be short, Sci long ; cell 2nd A relatively narrow ; 
abdominal tergites uniformly dark brown ; rostral prolonga- 
tion of male hypopygium with the spines very unequal in 
shape, widely separated from one another. 

Male , — Length about 5-5*2 mm. ; wing 6-6*5 mm. 

Female , — Length about 5*8 mm,; wing 6*8 mm. 

Rostrum very short, whitish ; palpi small, dark brown. 
Antennae black throughout ; flagellar segments oval, with 
moderately long verticils. Anterior part of vertex silvery 
pruinose; remainder of vertex dark brown, fading into 
obscure brownish yellow on the occiput ; vertex between the 
eyes broad. 

Mesonotal prsescutum with three dark brown to brownish- 
black shiny confluent stripes, the humeral regions and 
narrower lateral margins brownish yellow ; scutal lobes 
brownish black ; postaotum dark, the scutellum and median 
area of scutum paler. Pleura pale yellow testaceous. 
Halteres elongate (1*25 mm.), dark brown, only the extreme 
base slightly paler. Legs with the coxse and trochanters 
greenish; femora pale testaceous, soon passing into dark 
brown; tibiae and tarsi dark brown. Wings cuneiformly 
narrowed at base, conspicuously tinged with brown, the 
stigma concolorous but indicated by a delicate discoloured 
margin ; veins brownish black, the short macrotrichiae 
eoncoloroua. Venation ; Bc^ ending opposite or just beyond 
the origin o£ jRs, Sc^ some distance from its tip^ Sci alone 
varying from about two-thirds t© nearly as long as Rs ; JR^ 
about twice Sc^ beyond it, both pale ; cell closed ; 

la-m before or dose to the fork of M ; cell 2nd A relatively 
narrow* 
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Abdominal tergites nniformly dark brown ; sternites pale ; 
hypopygium dark. Male bypopygium with, the ninth tergite 
broadly notched medially, the lateral lobes rounded, darkened, 
and provided with coarse setae. Basistyles relatively large, 
the mesal face produced into two lobes, one larger than the 
other, both conspicuously setiferous. Ventral dististyle 
rather small, fleshy, the rostriform prolongation stout, 
broad-based, with two spines, the more basal being about 
three times as long as the small outer spine, the two 
separated from one another by a distance about equal to 
the length of the smaller spine ; apex of rostrum with 
several spinous setae. Dorsal dististyle a curved sickle- 
shaped rod that narrows gradually to the acute blackened 
point. Gonapophyses with the mesal lobe long, acute, 
^deagus of moderate length. Ovipositor with the tergal 
valves long and nearly straight, dark horn-colour. 

Hah* Victoria, Tasmania. 

Holotype, cJj Mt. Wellington, Tasmania, November Ji5, 
1922 {A. Tonnoir)* 

Allotype^ ? , Fern Tree, Mt. Wellington, November 10, 
1922. 

Paratype^ 1 S ? with the allotype ,• 1 , Adventure Bay, 

Tasmania, December 25, 1922 ; 1 <? , Sassafras, Dandenong 
Range, Victoria, October 19, 1922 {A, Tonnoir). 

The present species and the next, Dicranomyia aquispinaj 
sp. n., are allied to Z>. cuneata, Skuse. 

Dicranomyia aequispinay sp. n. 

Male. — Length about 5 mm. ; wing 6*2 mm. 

Closely related to D. v)ellingtonia^ sp. n., in the silvery 
anterior vertex, elongate halteres, and other features, differing 
as follows : — 

The silvery anterior vertex: is bordered behind by a trans- 
verse black area, the remainder of the vertex and the occiput 
dark brown. Pronotum dark brown. Prgescutum not 
blackened, shiny reddish, with faint greenish tints. Wings 
with Sci longer, about four-fifths of Rs ; m-cu at fork of M* 
Male hypopygium. with the mesal face of the basistyle with 
two unequal fleshy lobes, as in wellingtonia* Rostral pro- 
longation of the ventral dististyle with two slender spines, 
the more basal only a trifle longer and stouter than the 
distal spine, the two placed close together, the distance 
between them at base less than a quarter of the length of 
the shortest. 

Hab* Tasmania. 

Holotype, , National Park, December 16, 1922 (J[. Ton^ 
noir). 
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Dicranomyia jlagellifer^ sp. n. 


Rostrum and antennse dark brown ; mesonotum yellowish 
pollinose, the prsescutum with three brown stripes ; pleura 
dark brown, with longitudinal stripes of sparse yellow 
pollen ; legs with the femora obscure brownish yellow, the 
tips narrowly darkened ; wings with a pale brown tinge, 
heavily variegated with darker brown seams ; m-cu more 
than its length before the fork of M ; male hypopygium 
with the spines of the rostral prolongation very elongate 
and unequal in size. 

Male . — Length about 7-7*5 mm. ; wing 8*2-9*2 mm. 

Rostrum short, dark brown ; palpi brownish black, 
Antennse relatively short, dark brown throughout ; flagellar 
segments oval, the verticils rather short. Head dark 
brownish grey ; anterior vertex clearer grey, reduced to a 
linear strip. 

Pronotum dark brown. Mesonotal prsescutum yellowish 
pollinose with a broad conspicuous dark brown median 
stripe, that is sometimes indistinctly split medially, and 
more abbreviated lateral stripes ; median stripe expanded 
at cephalic margin of sclerite ; lateral margins of prae- 
scutum more or less infuscated ; pseudosutural foveae 
inconspicuous ; scutal lobes dark brown, the median area 
yellowish pollinose; scutellum and postnotum brown with 
a sparse yellowish-grey pollen. Pleura dark brown with 
two longitudinal stripes of sparse yellow pollen, giving a 
striped appearance* Halteres with the stem light yellow, 
the knobs weakly infuscated, the extreme apex pale. Legs 
with the coxae brown, sparsely pollinose ; trochanters 
brownish yellow ; femora obscure brownish yellow, the tips 
narrowly and indistinctly darkened ; tibiae light brown, the 
tips narrowly darker ; basal tarsal segments pale brown, 
their tips darker ; terminal segments brownish black. Wings 
with a pale brown tinge, the surface extensively variegated 
with slightly darker brown seams ; stigma long-oval, pale 
brown ; an arcular dark spot ; a small spot at tip of Sc and 
origin of Rs • broad seams at fork of Rs, along cord and 
pnter end of cell ; wing-apex in the radial cells 


^l^iiarly darkened ; a dusky cloud in cell M along vein Cui 
others in the Anal cells adjoining vein 2nd A ; reins 
in the costal ai’ea, with bullate areas along the 
Is^ Jfj. Venation: Sci ending 
teyfjnd the origin of Rs^ 8c^ opposite or just beyond 
twice Bcs beyond it; Rs about one- 
.^jtion of gently arcuated ; 
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vein i 2 i 4 '>Sc 2 arched in the stigmal region; cell \st 
closed, m a little shorter than the outer deflection of 
m-cu more than its own length before the fork of M. 

Abdomen dark brown, the hypopygium brownish ochreous, 
Male hypopygium with the mesal lobe of the basistyle 
relatively large. Ventral dististyle fleshy, the mesal face 
produced into a stout rostral prolongation that bears two 
very conspicuous spines, the more basal about as long as the 
dorsal dististyle, the basal third swollen, the apex produced 
into a long gently curved spine that is directed basad ; outer 
spine about one-half the length of the other, the base 
slightly enlarged, thence extended into a long acute spine. 
Dorsal dististyle large, rather strongly curved, the tip 
acute. Gonapophyses with the mesal lobe unusually slender, 
appearing as a blackened rod with the tip acute. 

Hoh. New South Wales, Tasmania. 

Holotype, $ , Fern Tree, Mt. Wellington, Tasmania, 
November 12, 1922 (A. Tonnoir). 

Paratype, Mt. Wilson, Blue Mts., N.S.W,, November 
19, 1921 {A. Tonnoir). 

Geranomyia tonnoiri^ sp. n. 

Prsescutum dull reddish brown with three conspicuous 
dark brown stripes ; pleura dark brown, the ventral pieurites 
more reddish brown, pruinose ; knobs of halteres infuscated ; 
femora brownish yellow ; wings with a brownish tinge, the 
radial field whitish subhyaline, the pattern heavy ; male 
hypopygium with the spines of the rostral prolongation long 
and slender, exceeding the entire rostrum. 

Male, — Length (excluding rostrum) about 7*5 mm.; wing 
8’2ram, ; rostrum 4*2 mm. 

Female , — Length (excluding rostrum) about 8 mm. ; wing 
8'3mm, ; rostrum 4’3mm. 

Rostrum elongate, if bent backward extending to about 
one-third the length of the abdomen, black ; palpi apparently 
three-segmented. Head dark grey, blackish adjoining the 
eyes, the anterior vertex clearer grey ; anterior vertex 
narrow. 

Pronotum dark greyish brown. Prsescutum dull reddish 
brown with three conspicuous dark brown stripes, the 
median stripe broadened behind ; median area of scutum 
narrowly infuscated, the stripe continued caudad on to the 
scutellum ; scutal lobes extensively infuscated ; scutellum 
brownish ochreous, variegated with brown, as above ; post- 
notum dark brown. Pleura dorsally dark greyish brown, 
the sternopleurite and mei’on more reddish brown, pruinose. 
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Halteres pale, the knobs infuscated. Legs with the coxae 
reddish ochreous, the fore coxae more infuscated ; trochanters 
obscure yellow; femora brownish yellow ; tibiae pale brown, 
gradually darkening beyond the base; tarsi passing into 
black, Wings with a brownish tinge, cell C and especially 
Sc more infuscated ; cells jR, Sci, jRi, iJj, and bases of the 
Anal cells more whitish subhyaline; wing conspicuously 
variegated with brown markings and paler clouds; the 
brown areas include the anterior prearcular cells ; a con- 
spicuous quadrate area at origin of Es, not reaching M or 
C ; the oval stigma, slightly connected with a small spot at 
fork of Rs ; narrow seams along cord and outer end of cell 
1/2 3 of cells jRg and R^ inf umed ; a broad brown 
seam along vein Cui in cell If; veins dark brown, paler 
in the subhyaline areas ; m aero trichise short, brownish black. 
Venation : Sci ending opposite or before mid-length of Rs^ 
Sc^ about twice its length from tip ; R^ in virtual transverse 
alignment with the tip of Ri thus being barely preserved ; 
Rs relatively short, square and spurred at origin ; m shorter 
than the outer deflection of M's, straight ; m-eu before the 
fork of M. 

Abdomen dark brown above, basal stemites indistinctlv 
bicolorous, the caudal half obscure dirty yellow, the bases 
dark. Male hypopygium with the mesal lobe of the basi- 
style relatively long, yellow, setiferous. Ventral dististyle 
large and fleshy, the rostral prolongation slender, the two 
spines placed near mid-length, long, slender, curved gently 
basad, nearly equal in length and longer than the entire 
rostrum ; apex of rostrum with a few scattered setse. Dorsal 
dististyle strongly curved, sickle-shaped, the apex suddenly 
narrowed to the acute tip. G-onapophyses with the mesal 
lobe relatively short and stout, broad, the apex narrowly 
darkened, ^deagns with the subtending tubercles con- 
spicuous, spinous or nearly so. Ovipositor with the valves 
hom-colonred, the tergal valves slender, nearly straight, the 
tips obtuse. 

Hab. New South "Wales. 

Holotype, (J, Wentworth Falls, Blue Mts., November 18, 
1931 {A. Tonnoir), 

AUotopotype, ?. 

This interesting Geranomyia is named in honour of the 
distinguished collector Dr. Andre L. Tonnoir. There is 
some question as to the exact number of palpal segments. 
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Geranornyia {Tnphana) hardyi^ sp. n. 

General coloration reddish ochreous, the prsescutum with 
brown stripes, the pleura dark ; legs uniform in colour ; 
wings tinged with yellow, with conspicuous brown marks 
and clouds ; a supernumerary cross- vein in cell Sc ; m long, 
arcuated, longer than the outer deflection of abdomen 
dark brown ; male hypopygium with the rostral prolongation 
small, the spines long and straight. 

Male, — Length (excluding rostrum) about 6*5-7*5 mm. ; 
wing 7*6-10 mm. ; rostrum 2*5 mm. 

Female, — Length (excluding rostrum) 8*5 mm. ; wing 
8*4-10*5 mm.; rostrum about 2*5 mm. 

Rostrum black throughout, relatively short, as shown by 
the measurements ; palpi 3-segmented, black. Antennse 
black throughout; flagellar segments oval. Head dark, 
sparsely pruinose, the anterior vertex lighter grey, vertex 
reduced to a narrow strip. 

Pronotum dark medially, the sides obscure yellow. Meso- 
notal praescutum light reddish ochreous, with a median 
stripe that is at least indicated anteriorly ; in darker 
specimens with three praescutal stripes ; scutal lobes infus- 
cated to ochreous, the scutellum and a median area on the 
mediotergite darker. Propleura and the anterior portions 
of the sternopleurite and anepistemum dark brown ; pleuro- 
tergite less strongly infuscated ; remainder of the pleura 
ochreous. Halteres yellow, the knobs dark brown. Legs 
with the fore coxae dark brown, the remaining coxae and 
the trochanters yellow ; femora obscure yellow, the tips not 
darkened ; remainder of legs brownish yellow, the terminal 
tarsal segments passing into dark brown. Wings with 
a pale yellow tinge, the costal region clearer; disk with a 
conspicuous brown and grey pattern ; a triangular to 
circular brown spot at origin of Rs^ including cell Sc but 
scarcely reaching If; stigma oval, brown, connected with a 
brown cloud at the fork of Rs^ the cord thence narrowly 
seamed with brown, broadened into a conspicuous cloud on 
m-cu and the distal section of Cu^ ; small brown clouds at 
the supernumerary cross-vein in cell Sc, S 1 C 2 , and at base of 
vein M ; paler clouds in cell C above the origiia of ; a 
large one in end of cell l^t A opposite the origin of Es ; 
anal region darkened; brown clouds at fork of if 1+2 and 
on the outer deflection of ; wing-tip extensively darkened ; 
very pale washes along vein Cui in cell M and along the 
margin of cell 2nd A ; veins pale, darker in the infuscated 



592 


Di\ C. P. Alexander on 


areas. Venation : Sc long, Sc^ ending opposite two-thirds 
the length of Rs^ Sc^ not far from its tip ,• a trifle longer 
than Sc 2 beyond it ; Rs angnlated and spurred at origin ; 
vein Ri -f Sc^ arched in the stigmal region ; cell 
elongate; m longer than the outer deflection of M 3 , 
arcuated ; m-cu close to the fork of M, variable in position ; 
a supernumerary cross-vein in cell Sc at near one-third the 
length. 

Abdomen, including hypopygium, dark brown. Male 
hypopygium with the mesal lobe of the basistyle stout and 
of moderate length, with long setse. Ventral dististyle large 
and fleshy, the rostral prolongation small, slender, more or 
less constricted at base forming a neck, the two spines 
placed close together just beyond the neck, long, straight, 
much longer than the rostrum beyond it ; apex of rostrum 
with about four long setae. Dorsal dististyle straight basally, 
the apex curved, the extreme tip acute. Gonapophyses with 
the mesal lobe elongate, the tip acute and gently curved, 
the lateral edge irregularly crenulate. -dEdeagus with basal 
setse ; surface before apex with small tubercles. Ninth tergite 
narrow, the caudal margin with a small shallow median 
notch. 

Hab. Tasmania. 

HolotypCj (J? 1^1^* Wellington, November 27, 1922 
[A, Tonnoh^, 

Allotopotype, ? . 

Paratopotypes^ 1 c? ? 1 ? ^ November 25 to December 2, 
1922; paratypeSj 1 Wiimot, January 8 , 1923 {A. Ton^ 
noir ) ; 1 , Adventure Bay, December 30, 1922 ; 1 (J , 

Hartz Mts., December 10,1922 (-4. Tonnoir) ; 1 $ , Hobart 
(G. AT, Hardy), in the collection of Queensland University. 

This interesting Geranomyia is named in honour of Mr. 
G. H. Hardy, to whom 1 am greatly indebted for many 
interesting crane-flies from Eastern Australia and Tasmania. 

Geranomyia (T^'iphana) tenebricosa, sp. n. 

General coloration brownish black, the posterior sclerites 
of the notum and the pleura pruinose ; femora yellow, the 
tips conspicuously dark brown ; wings yellowish grey with 
a sparse pale brown pattern ; no supernumerary cross-vein 
in cell Sc I Rs arcuated at origin; male hypopygium with 
the rostriform prolongation elongate, the spines short, sub- 
basal in position. 

Male . — Length (excluding rostrum) about 8 mm. ; wing 
8‘6 mm.; rostrum about 1*7 mm. 
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Rostrum unusually short, as shown by the measurements^ 
about equal in length to the thorax ahme, black throughout ; 
palpi black. Antenn&e with the basal segment very long, 
equal to the succeeding three taken together, black, the 
flagellum brownish black ; flagellar segments elongate-oval, 
the terminal segment a trifle longer than the intermediate 
segments. Vertex between the eyes very narrow, head grey 
with a ^-shaped black marking on the posterior vertex, the 
stem broader, the arms suborbital in position. 

Pronotum shiny black above, paler laterally, the margins 
slightly pruinose. Mesouotum brownish black, sparsely 
pruinose ; humeral region of the prsescutum slightly paler; 
scutum and postnotum more heavily pruinose. Pleura 
brownish black, conspicuously pruinose. Halteres with the 
stem pale, the knobs strongly infuscated. Legs with the 
coxae infuscated, pruinose ; trochanters obscure yellow ; 
femora obscure yellow, the base brighter, the tips broadly 
and conspicuously dark brown ; tibiae brownish yellow, the 
tips narrowly infuscated ; tarsi light brown, the terminal 
segments passing into black. Wings with a pale yellowish- 
grey tinge, cell 5c somewhat darker ; conspicuous pale brown 
clouds at origin of Z25, scarcely reaching C or M ; a large 
circular spot at end of 5c; stigma oval, not connected 
with the spot at fork of Rs ; cord and outer end of cell 
M 2 conspicuously seamed, the former extending to the 
end of m-m ; pale clouds along vein Cu^ in cell M ; brown 
washes in the outer end of cell 1^^ A and in the anal angle 
of cell 2nd A ; veins darker brown, those in the costal region 
paler, more infuscated in the clouded areas ; macrotrichise 
short, dark brown. Venation : 5c long, ending about 
opposite two-thirds the length of Rs^ Sc 2 not far from its tip ; 
Ri distinctly preserved, nearly as long as the free tip of 5c2, 
angularly bent into i 22 , the latter about twice the free tip of 
5 c 2 ; rn shorter than the outer deflection of arcuated ; 
m-cu before the fork of M, 

Abdomen dark brown, the basal sternites paler. Male 
hypopygium with the mesal lobe of the basistyle shoii; and 
very broad, with a smaller caudal lobule. Ventral dististyie 
large and fleshy, the rostral prolongation long, the spines 
nearly basal in position, small, straight, spicate, placed close 
together, slightly unequal, the apex of the rostrum beyond 
them about twice the length of a single spine, the apex 
produced into a small cone with several setee on the face 
and distal third, the apical setae larger. Dorsal dististyie 
rather strongly curved, the tip acute. Gonapophyses with 
the mesal lobe only moderately produced, the apex narrowly 
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blackened, iEdeagus setiferous at base, before the apex 
with numerous small tubercles, 

Hab, Tasmania. 

Holotype, c? ? Wilmot, January 8, 1923 {A. Tonnoir), 

Geranomyia (Triphana) victon<B^ sp. n. 

General coloration reddish ochreous, the prsescutum with 
a median brown stripe ; fore coxm yellowish ochreous, con- 
colorous with the other coxae ; legs obscure yellow; wings 
tinged with yellow, with a conspicuous brown pattern that 
is not as extensive as in G. (T,) hardyi^ sp. n. ; no super- 
numerary cross-vein in cell Sc ; male hypopygium with the 
rostral prolongation short, the spines straight. 

Male. — Length (excluding rostrum) 6*8 mm.; wing 
8’3 mm. ; rostrum about 2 mm. 

Rostrum brownish black, relatively short ; palpi black. 
Antennse black throughout ; flagellar segments oval. Head 
with the anterior vertex narrowed to a mere strip ; posterior 
vertex dark brownish grey w'ith a series of about three 
velvety-black spots on the median line. 

Pronotum dark brown medially, dark brown laterally. 
Mesonotal prsescutum light reddish ochreous, the median 
area broadly infuscated, the stripe not reaching the suture ; 
lateral stripes vaguely indicated ; scutal lobes extensively 
infuscated, the median area and centre of the scutellum 
almost whitish ; remainder of scutellum a little darker ; 
postnotum reddish ochreous, darker behind. Pleura slightly 
infuscated. Halteres pale, the knobs weakly infuscated. 
Legs with the coxae yellowish ochreous; trochanters yellow; 
femora obscure yellow, not darkened apically ; tibiae and 
tarsi brownish yellow, not darkened, the terminal tarsal 
segments passing into black. Wings tinged with yellow, 
conspicuously patterned with brown ; small dark spots at 
base of cell Sc and origin of Gwj ; a triangular area at origin 
of jRi, scarcely reaching jM, much paler in cell C ; a small 
spot on Sc 2 ; stigma large, oval, connected with a circular 
cloud at the fork of Rs ; cord and outer end of cell I 5 / M 2 
narrowly seamed with brown, this is not continued beyond 
m-cu ; a vague dusky clouding in the end of cell A 
opposite the origin of Rs ; wing-tip scarcely infuscated ; 
veins pale, darker in the infuscated areas. Venation : Sc 
long, Sci ending about opposite two-thirds the length of Rs^ 
Sc 2 longer and at its tip ; about one-half longer than the 
distal section of SC 2 ; Rs angulated and weakly spurred at 
origin, the distal section long and straight; m gently 
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arcuated^ slightly longer than the outer deflection of \ 
m-cu before or near the fork of M ; no supernumerary 
cross-vein in cell Sc. 

Abdomen dark brown, the hypopygium reddish ochreous. 
Male hypopygium of the type of G. hardyi^ sp. n. ; rostral 
prolongation of the ventral basistyle short, the two spines 
short, straight, reddish brown, placed on elevated tubercles, 
the apex of the rostrum beyond the spines only slightly 
produced, the entire rostrum scarcely longer than the spines. 
Dorsal dististyle rather strongly curved beyond mid-length, 
the basal half straight, the apex suddenly narrowed into a 
slender spine. Gonapophyses with the mesal lobe blackened 
at tip, the lateral margin microscopically serrulate. Ninth 
tergite without apparent caudal notch, 

Hab. Victoria. 

Holotype^ S , Sassafras, Dandeuong Range, October 19, 
1922 {A. Tonnoir). 

Fai'atopotypej S , October 21, 1922 {A. Tonnoir'). 

Geranomyia victoridB is readily told from G. hardyi^ sp. n., 
by the lack of a supernumerary cross-vein in cell Scy the 
more restricted wing-pattern, and differences in the structure 
of the male hypopygium. 

Rhipidia mutila, sp, n. 

Rostrum longer than the head; antennse (<?) long- 
bipectinate ; prgescutum dark brown with three reddish- 
brown pollinose stripes ; wings yellowish brown, the stigma 
full, dark brown; paler brown clouds along the cord, at fork 
of a seam along vein Cui; cell 1st M 2 open by the 

atrophy of the outer deflection of ; cell 2nd M 2 only a 
trifle longer than its petiole ; abdominal segments bicolorous, 
their apices pale ; male hypopygium with the rostral pro- 
longation bispinous, the spines short, straight, separated 
at base, nearly equal in size; gonapophyses pale, the tips 
narrowly obtuse. 

Male. — ^Length about 5*5 mm. ; wing 6*8 mm. 

Rostrum relatively elongate ; longer than the remainder 
of the head, dark brown ; palpi brownish black. Antennae 
((J) long-bipectinate, this including all the flagellar seg- 
ments except the last ; longest branches approximately 
three times as long as the segment, each tipped with a long 
seta ; scape dark brown ; flagellar segments except the last 
hicoloronSj the basal half or more, together with the branches, 
dark brown, the glabrous apical pedicel pale ; terminal 
segment simple, uniformly dark. Head black, heavily grey 
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pruinose, the median area more destitute of bloom ; anterior 
vertex narrow. 

Mesonotal praescutum dark brown, the usual stripes paler, 
more reddish brown, covered with a sparse pollen ; scutum 
with the lobes brownish black, the centre of each lobe 
sparsely pruinose, the median area and the scutellum grey ; 
postnotum black, grey pruinose. Pleura dark brown, grey 
pruinose, with a conspicuous dorsal glabrous stripe of the 
ground-colour, this ending beneath the level of the wing- 
base. Halteres pale yellow, the knobs a trifle darker. Legs 
with the coxae dark, sparsely pruinose ^ trochanters brownish 
yellow ; femora brown, the tips darker brown ; tibiae dark 
brown, the tips narrowly darker; tarsi passing into brownish 
black. Wings with a yellowish-brown tinge, variegated with 
brown ; stigma oval, brown ; rather broad and extensive 
pale brown clouds along the cord and at the fork of 
a brown seam along Cui ; veins dark brown, the macro- 
trichiae sparse, still darker brown. Venation : Sc of 
moderate length, extending to nearly opposite mid-length 
of the rather short and gently arcuated 7?^, Sc^ not far from 
the tip of Sci ; i ?2 nearly destitute of macrotrichise, pale ; 
cell M 2 open by the atrophy of the outer deflection of 
Mzi cell 2nd M 2 being only a trifle longer than its petiole ; 
m-m close to the fork of M, 

Abdominal tergites conspicuously bicolorous, the base 
broadly dark brown, the caudal margins of the segments 
with a broad yellowish triangle that sends an anterior- 
median point cephalad ; sternites even more extensively 
obscure yellow ; hypopygium dark brown, the ventral disti-- 
style paler. Male hypopygium with the mesal face of the 
basistyle produced caudad and mesad into a long oval lobe 
that is strongly darkened and provided with numerous long 
setse. Ventral dististyle pale, fleshy, the rostral prolonga- 
tion long, stout at base, the two spines pale and separated 
at base, the outer spine a trifle longer than the inner ; 
rostrum before the spines with numerous seise ; apex of the 
rostrum beyond the spines provided with microscopic setse. 
Dorsal dististyle a strong blackened rod, the tip suddenly 
narrowed and decurved. Gonapophyses with the tips pale 
and narrowly obtuse. 

Hob. Tasmania. 

Bfolotype, (J, Strahan, February 5, 1923 {A, Tonnoi?'), 

CeU Isi is open in both wings of the unique type and 
the character must he presumed to be normal for the 
species. The fly is abundantly distinct from the species 
next to be described. 
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Rhipidia pallidisfigmct^ sp. n. 

Male , — Length about 6*5 mm. ; wing 8*2 mm. 

Female, — Length about 8 mm. ; wing 10 mm. 

Characters generally as in R. mutila^ sp. n., differing as 
follows : — 

Rostrum short, much shorter than the remainder of the 
head. Pectinations of autennse (S) somewhat shorter, 
the longest approximately two and one-half times the length 
of the segment. In the female, the antennal segments are 
long-uni pectin ate, the branch about as long as the segment, 
each branch terminating in two setse. 

Mesonotum light grey pruinose on a dark brown back- 
ground, the praescntum with a darker brown median stripe. 
Pleura dark brown, grey pruinose. Halteres short, pale, 
the knobs infnscated, the stem fringed with setm. Legs 
with the coxse dark brown, sparsely pruinose ; trochanters 
yellowish brown ; femora yellowish brown with a broad 
terminal or narrower subterminal dark ring ; tibiae brown, 
the tips passing into dark brown j basal two tarsal segments 
brown, the tips narrowly darkened, the terminal tarsal 
segments uniformly brownish black. Wings tinged with 
yellow, the costal region more satui’ated ; stigma elongate- 
oval, pale brown, the margins darker, the centre almost 
hyaline, the outer end dark ; cord and outer end of cell 
Isl Ms vaguely seamed with darker. Venation: Sc, ending 
opposite one-third to two-fifths the length of the angularly 
bent Rs, Sc 2 not far from its tip; i ?2 transverse, a little 
longer than the oblique Sc 2 beyond it ; cell M 2 closed, 
the petiole of cell 2nd M 2 comparatively short, a little more 
than one-half the cell. 

Abdomen dark brown, indistinctly bicolorous, the pattern 
reversed from that of R. mutila; basal median areas of the 
segments paler, the caudal margins broadly dark brown ; 
hypopygium paler. Male bypopygium with the mesal lobe 
of the basistyle shorter and not darkened. Ventral disti- 
style with the rostral prolongation subchitinized and nearly 
glabrous, before the spines narrowed into a neck^ the spines 
long, slender, curved, placed close together about their own 
length from the tip of the rostrum. Dorsal dististyle sickle- 
shaped, the apex suddenly narrowed to an acute point. 
Gonapophyses conspicuously darkened, the mesal lobe acute 
at apex. Ovipositor with the tergal valves relatively short, 
upcurved to the acute tips ; sternal valves long, stout, the 
bases blackened; 

Hab, Tasmania. 
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Holotype, $ , National Park, December 16, 1922 [A. Ton- 
noir ) . 

Allotype^ $ , Mt. Parrel, February 9, 1923 {A, Tonnoir), 
Paratopotype, 1 S ; paratypes, 2 $ S , I ? ; Adventure 
Bay, Dec. 24-31, 1922 {A, I'onnoir). 

Rhipidia pallidistigma funeraliSj subsp, n. 

Female, — Length 7'5 mm. ; wing 9 mm. 

Resembling the typical form, but the general coloration 
black, the praescutum with only a sparse bloom, the post- 
notum and pleura more heavily pruinose. Knobs of the 
halteres blackened. Femora with the tips broadly blackened, 
especially the fore femora where tlie outer two-thirds is 
blackened; tibiae and tarsi black, the posterior basitarsus 
with the proximal half reddish brown. Wings with a dusky 
tinge, the stigma barely indicated except along the cephalic 
and distal margins. Abdomen uniformly blackened, the 
base of the ovipositor reddish brown, the valves still darker ; 
bases of the sternal valves conspicuously blackened. 

Hab, New South Wales. 

Holotype^ $ , Wentworth Falls, Blue Mts., November 18, 
1921 {^A, Tonnoir). 

Orimargula iasmanica^ sp. n. 

General coloration grey, the prsescutum more infuscated ; 
antennal segments subglobular ; legs dark brown ; wings 
with a pale brown tinge, the disk heavily spotted with brown; 
cell M 3 sessile or nearly so. 

Male , — Length about 5'5 mm. ; wing 6*8 mm. 

Rostrum light brown ; palpi dark brown. Antennae black 
throughout, relatively short ; flagellar segments subglobulai’, 
with short verticils. Anterior vertex dark, the posterior 
vertex and occiput paler brown. 

Mesonotum greyish brown, clearer grey on the posterior 
portion of the praescutum, the median area of the scutum, 
and thescutellum ; postnotum dark, grey pruinose. Pleura 
heavily light grey pruinose. Halteres pale, the knobs 
yellow. Legs with the coxae light grey ; trochanters brown ; 
remainder of legs dark brown, the femoral bases paler, the 
terminal tarsal segments darker. Wings with a pale brown 
thotjgp, the disk rather heavily spotted with dai’ker brown ; 
sti^al blotch large, connected with the spot at fork of Rs ; 
a spot near mid-length of i? 3 ; conspicuous clouds along the 
posterior cord and on Venation: cell M 3 sessile or 
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Abdomen dark brown, heavily grey pruiuose, the hypo- 
pygium paler. Male hypopygium with the basis tyles long, 
cylindrical^ unarmed dististyles two in number, closely 
connected or slightly fused at base ; outer dististyle a pale, 
flattened, cultriform blade that is a little shorter than the 
inner style, the latter with dense spinous setse at apex, 
the mesal face with fewer and more scattered setae, these 
becoming microscopic at base. 

Hab, Tasmania. 

Holotype^ c?, Wilmot, January 8, 1923 {A, Tomioir). 

Orimargula tasmanica is allied to O. australiensis^ 
Alexander (N. Queensland), differing in its larger size, 
heavily spotted wings, and sessile or subsessile cell 

Elephantomyia tasmaniensis, sp. n. 

Rostrum fully as long as the body ; anterior vertex clear 
grey ; mesonotum brown, the humeral region of the prse- 
scutum more ochreous ; legs dark brown; wings with a 
brown tinge, with sparse darker brown seams ; m obliterated 
by the fusion of the outer deflection of on closing 

cell Ms. 

Male ^ — Length (excluding rostrum) about 7*5 mm, ; wing 
9*6 mm. ; rostrum about 7*8 mm. 

Rostrum long and slender, a trifle longer than the 
remainder of the body, dark brown throughout, including 
the palpi. Antennae dark brown, the apex of the second 
scapal segment obscurely paler ; scapal segments small ; 
flagellar segments cylindrical, the basal segments short, 
gradually lengthening, the terminal segment longest ; all 
flagellar segments beyond the first with long verticils, these 
becoming longer on the intermediate and outer segments ; 
only eleven segments present, the basal five segments about 
equal to the following two combined but not enlarged. 
Head clear light grey in front, the vertex more infuscated 
behind ; anterior vertex narrow, only a trifle wider than the 
second scapal segment. 

Pronotum and cervical sclerites dark brown above, 
ochreous brown laterally. Mesonotum brown, the humeral 
region more ochreous brown ; median stripe brown and 
somewhat darker than the lateral stripes ; scutum brownish 
ochreous, the centres of the lobes conspicuously dark brown ; 
scutellum testaceous-brown ; postnotum dark brown, sparsely 
priiinose. Pleura with the sternopleurite and anepisternura 
dark brown, sparsely pruinose, the pteropleurite pale, the 
pleurotergite pruinose, the general effect produced being a 
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dark brown pleura with a narrow pale transverse stripe 
extending from the hind coxse to the wing-root. Halteres 
pale, the knobs dark brown. Legs with the coxse dark, 
pruinose; trochanters brownish yellow ; femora dark brown, 
the bases narrowly paler ; tibiae and tarsi dark brown ; no 
evident tibial spurs ; femora and tibiae with appressed setm 
and scattered erect larger bristles. Wings with a brown 
tinge, rather conspicuously clouded with darker brown ; 
stigma long-oval, slightly darker brown ; extensive dusky 
clouds at origin of Rs^ along the cord and outer end of cell 
M 2 ; wing-tip and vein Cui seamed with brown; an oval 
pale area in the prearcular cell,; veins dark brown ; macro- 
trichise sliort and sparse, dark brown. Series of trichise 011 
the serial vein -Z? 2 +s -}-4 and R^, and on the distal section of 
JRg, longer and more delicate on the medial veins beyond the 
cord. Venation : Sc 2 longer than Sci^ extending to just 
beyond the fork of R$^ the latter square and long-spurred at 
origin ; cell 2nd M 2 narrowly sessile or short-petiolate, the 
basal deflection of occupying the entire outer end of cell 
completely obliterating 7n ; m-cu at about two-tbirds 
the length of cell Is/ longer than the distal section of 
Oui ; anterior arculus pale but indicated. 

Abdomen yellowish brown, the segments narrowly mar- 
gined laterally and caudally with brown ; subterminal 
segments entirely dark brown ; bypopygium obscure brown- 
ish yellow. 

Hab. Tasmania, 

Holotype^ c?, Mt. Farrel, February 8, 1923 (A. Tomoir], 

Elephantomyia tasmaniensis is allied to JE. ruapekuensis^ 
Alexander (New Zealand), in the spnrless tibiae and general 
appearance. The species should not be placed in Elephanto- 
myodes^ and, because of their spurless tibiae, a new subgeneric 
group may eventually be required for their reception. 

Elephanfomyia tasmaniensis tasmaniensis^ subsp, n, 

Male, — Length (excluding rostrum) 7*5-8 mm. ; wing 
8-9 mm,; rostrum alone about 7-7*5 mm. 

Female, — Length (excluding rostrum) 10-11 mm.; wing 
10-10*8 mm. ; rostrum 7-7*5 mm. 

Closely resembling the typical form, differing especially 
in the more uniformly darkened pleura, the heavier wing- 
pattern, and other details of coloration. 

This series allows us to make more definite statements 
r^arding the range of variation in the species. 
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Oyi a new Species q/Scliizotaenia. 

Bostrum shorter than the body in both sexes. Median 
prsescutal stripe entire to weakly divided. Pleura in roost 
cases uniformly darkened, pruinose. Wing-pattern heavy 
and conspicuous, most of the longitudinal veins being seamed 
with darker. Venation : Rs angulated with a short to 
longer spur ; cell 2nd Mg usually short-petiolate, in rare 
instances sessile ; m-cu beyond mid-length of cell 1st 
usually at near two*tbirds the length. A-bdomiiial tergites 
more uniformly dark brown. 

Hab. New ISouth Wales. 

Holotype, c?, Barrington Tops^ January 1925 (Sydney 
Unlv. Zool. Exp,)\ type in the Macleay Collections, tl. of S. 

Allotopotype^ $ . 

Paratopotypes^ 4 c??* 


LXXI . — A new Species o/’Schizotsenia \^Cestoda] from the 
Capyham. By E. A. Baxlis, M.A., D.Sc. 

(Published by permission of the Trustees of the British Museum.) 

One species of the genus Schizotcenia has already been 
recorded from the South- American lodent Hydiwchoerus 
capyhara. This is S. hagmanni^ v. Janicki, 1906, which, 
according to Baer (1927), is a synonym of 8, decrescens 
(Diesing, 1856), and is therefore a parasite also of peccaries 
(Picotyles spp.). 

Through the kindness of Dr. L. E. Migone tlie British 
Museum (Natural Histoiy) has received two specimens of a 
cestode from the capybara, obtained in Paraguay. On 
examination these prove to belong to the genus Schizotceniaj 
but to a species quite distinct from S. decreacens (or S, hag- 
manrti), as described by Lube (1895), v. Janicki (1906), and 
Baer (1927). 

Schizotcenia hydrocJioen^ sp* n. 

Eoiternal Features . — The length of an entire specimen is 
about 65 mm. (in alcohol, after preservation in formalin). 
The segments are all very short in proportion to their width, 
and the width of the strobila increases gradually from the 
scolex to somewhat behind the middle, where it attains a 
maximum of about 16 mm. Prom this point the width of 
the segments rather rapidly decreases again. 



602 Dr. H. A. Baylis 071 

The scolex is relatively small, having a diameter of about 
0*6 mm. The rounded suckers measure 0*25 mm. in diameter. 
Segmentation begins almost immediately behind the scolex. 
The genital pores alternate with complete regularity.^ 

Internal Anatomy. — Musculature, Both longitudinal and 
transverse muscles (fig. 1, l,m,, t,m,) are very powerfully 
developed. The former are not divisible into outer and inner 
layers, but extend inwards as a thick coat of irregularly 





Schi^t<mia hydrochmri, sp. n. Semidiagrammatic transverse section 
through one half of a young mature segment (reconstructed from 
serial sections) . 

c.$.j cirrus-sac ; d,, dorsal excretory canal j e,, e.j portions of ventral 
excretory canal-system; y.or., genital atrium; Lm,, longitudinal 
muscles; w., nerve; or., ovary; r.s., receptaeuliim seminis ; s., shell- 
gland; testes; tm., transverse muscles; v., vagina; v.d,, vas 
deferens ; rti, vitelline gland. 


arranged bundles from fee subcuticular layer to a depth equal 
to about three-quarters of the thickness of the cortical paren- 
diyme. There are also thin layers of transverse and longi- 
tudinal subcuticular muscle-fibres. 

Bdm^eiory System , — The dorsal” pair of longitudinal 
canals is wdl^developed and lies laterally to the main ventral 
canals- The latter are connected by transverse canals, which 
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give rise to a system of hranching and anastomosing vessels 
in eacli segment (fig. e,). 

Genital Organs,— The whole of the genital organs, with 
the exception of the uterus, is confined to the poral half 
of the segment. (This is in marked contrast to S. decrescens, 
in which, according to Llihe, the ovary is median in the 
younger segments, and only sliglitly displaced towards the 
pore side in older segments, while the testes extend from 
the excretory canals of one side to those of the other.) The 
genital ducts pass dorsally to both longitudinal excietorj 
canals and to the nerve of the pore side, which lies just 
laterally to the dorsal canal. They open into a common 
muscular genital atrium, which attains a depth of 0*5“0*8 
mm. and opens somewhat to tlie dorsal side of the border of 

Fig. 2. 



Sc}tizot(Bnia hydrochcm'i^ sp. n. Egg from gravid segment. 

the segment. The wall of tin's atrium is covered externally 
with deeply-staining glandular cells. The cirrus-sac is 
pyriform, measuring, when fully developed, about 0*5- 
0*75 mm. in length and 0*2*“0*32 mm. in width at its widest 
part, which is near the inner end. It is provided with a 
powerful muscular coat, especially towards the inner end, 
which contains, in segments in which the male organs are 
functional, a large, globular, internal seminal vesicle. The 
cirrus is thickly covered with spines. Tlie vas deferens 
becomes a wide duct before entering the cirrus-sac, and its 
walls are covered externally, in this region^ with glandular 
cells which stain deeply with hsematoxyiin. about 

170-190 testes in each segment. These do not extend beyond 
the middle line of the segment, but are somewhat more 
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numerous on tlie inner than on the outer side of the female 
glands. 

A vagina is present only in quite young segments (within 
about 1 cm. of the anterior end of the strobila), sucli as that 
of which a transveise section is figured. Here it opens into 
the genital atrium in front of the ciirus-sac (as is usual in the 
genus), and runs inwards, dilating considerably, to the large 
globular receptaculum seminis. Soon after the first appear- 
ance of the rudiment of the uterus, and before the full deve- 
lopment of the testes and otlier male organs, all traces of 
the vagina seem to disappear. It seems, therefore, that the 
female organs reach maturity earlier than the male organs, 
and that tlie young segments must be fertilized by the older 
segments. 

The ovary lies ventrally to the other organs and is trans- 
versely elongated, giving off dorsal ly from its two lateral 
portions a number of finger-like lobes. 

The vitelline gland is more eompaet, thougli more or less 
clearly divided into two lateral portions and somewhat lobate. 
The uterus, as in 8. decrescens and other members of the 
genus, forms at first an irregular network. Later it becomes 
sac-like, and occupies the whole width of the medullary 
parenchyme. Tfie outer envelope of the eggs has an average 
diameter of 0*075 mm. The embryophore is a pyriform 
apparatus whose process apparently terminates in two short 
points, but lacks the long filaments figured by v. Janicki for 
S. hcL^Tnannip The diameter of the embryophore, exclusive 
of the process, is about 0*022 mm., while that of the contained 
OTichosphere is about 0*017 mm. 

Comparison toitJi Related Species* 

ScJiizotcenia hydrockmn closely resembles 8* decrescens 
(& hagmanni) in its general anatomy, but differs from it, 
as has been pointed out, notably in the fact that the male and 
female genital glands are situated entirely on the pore side of 
the middle line of the segment. General measurements are 
probably unieliable, owing to the great changes possible in 
different states of contraction. The much greater maximum 
width attained by the segments in 8* hydrocdioeri (16 mm., as 
Opposed to 6*5 mm. in 8* decrescens) may, however, be a 
character of some importance. The dimensions of the scolex 
and suckers are probably more reliable. In 8. decrescens^ 
according to Liihe, the scolex measures 1*1 x 1*3 mm., and 
the suckers 0*75x0*55 mm. in diameter, while v. Janicki 



605 


a mio Species o/Scliizofsenia. 

gives the diameter of the scolex in S, hagmanni as 1*9 mm. 
These measurements are from two to three times as great as 
those found in the present species. The genital pores, 
according to the descriptions of 8 . decrescens and 8 . hag- 
mmini, are less regular in their alternation than in 
8, hydrochceru 

The ‘‘ pyriform apparatus ’’ of the eggs appears to be 
somewhat larger in 8, hydrochoeri than in 8, decrescens^ and 
is without the long terminal filaments of -S', hagmanni. 

There is some conflict between the dimensions of the cirrus- 
sac as given by the different authors. Llihe gives “7*5x 
3*3 mm.^^ for that of 8, decrescens. There is here, pre- 
sumably, an error in tlie position of the decimal point, and 
the figures should read 0’75x0*33.” v. Janicki gives the 
length of the organ in 8 , hagmanni as 0*629 mm., while Baer 
gives its dimensions for the combined species as 0*63“0*67 x 
0‘2~0’23 mm. In 8, hydrochoeri^ as has been mentioned 
above, the male organs develop late, and the cirrus-sac only 
reaches its full dimensions in relatively old mature segments. 
It would therefore be unsafe to place any reliance on measure- 
ments of this organ in different material unless it could be 
established that these were taken from segments of corre- 
sponding age and maturity. 

The branching system of vesselsarising from the transverse 
ventral excretory canals does not seem to have been observed 
in 8, decrescens or & hagmanni^ though it is a feature of 
certain other species of ScMzotcenia, 

The number of testes per segment is larger in 8 , hydro^ 
cJioeri (170-190) than in 8. hagmanni (120-140) or in any 
other member of the genus. Of these other species (see 
Baer, 1927, table, p. 119), 8, ame^iicana (Stiles, 1395), from 
Eretliizon spp. in North America, seems to come nearest in 
general dimensions to 8, hydrochoeri^ but this form is said to 
have only about seventy testes, and these extend right across 
the segment, while the ovary is median, 
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hXXlL— Some further Parasitic Wor7nsfrom Sarawak. 

By H. A. Baylis, M.A., D.Sc. 

(Pablished by permission of the Trustees of the British Museum.) 

In a previous paper (1926) the writer gave some account o£ 
a collection of parasitic worms made by Dr. E. Mjoberg in 
Sarawak. The following notes deal with a further small 
collection received from Dr. Mjoberg after the report on the 
first was in press. 

The type-material of tlie new species described will be 
deposited in the British Museum (Natural History) and in 
the Sarawak Museum, Kuching. 

NEMATODA. 

Family Oxyurida. 

Enterobius nyctieehi^ sp. n, (Fig. 1.) 

Host. Nyeticebus borneanus. 

Position. Caecum. 

Locality. Mt. Poi. 

This species closely resembles, in general appearance, the 
common form (^E. vermicularis) found in man, but is con- 
siderably smaller. 

The male measures 2*2-2*4 mm. in lengtli and 0*22-0-25 
mm. in thickness ; the female 4*5-6 mm, and 0*4 mm. respec- 
tively. The cuticular stiiations are finer anteriorly than 
posteriorly, being about 0*0025-0*005 mm. apart in the male, 
and 0*005-0*01 mm. in the female. The oesophagus (in- 
cludiTig the bulb) is 0*4-0*45 mm. long in the male and 0*6- 
0*65 mm. in the female. The nerve-ring is situated at about 
0*12 mm. from the anterior end in the male and 0*17 mm. 
in the female, the excretory pore at about 0*7 mm. in the 
male and 0*95-1*05 mm. in the female. The dimensions of 
the oesophageal bulb are; length 012-0*14 mm. in the male, 
0*16-0*17 mm. in the femalej width 0*1-0*12 mm. in the 
male, 0*14-0*15 mm. in the female. The anterior portion of 
tlie oesophagus is gradually swollen behind, then dimiuislies 
very suddenly to form a very narrow “ nock before joining 
the bulb. 

The tail of the male is rounded and very short (0*03- 
0*047 mm., including a minute tail-spike measuring up to 
0*01 mm. in length). The spicule (fig. 1, A) is slender and 
ta|;^rs to a very fine point, without the teiminal hook charac- 
teristic ol E. ttermicularis. It measures about 0*1 mm. in 
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1 . 



A. Right lateral {a) and ventral [h) views of the spiotde of Enterobius 

nycticebu sp. n. (The ventral view is greatly foreshortened, 
especially towards the tip of the spicule.) 

B. Left lateral {a) and ventral (b) views of the spicule of E. vermietilarts, 

for comparison. 


r., retractor muscle. 
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length, and consists of a solid basal portion, of curious bifid 
shape ylien seen in dorso-ventral view, and a darker tubular 
pjitjon Tlie tubular portion alone measures 0*088 mm. in 
length. The caudal papillfe are apparently similar in number 
and arrangement to those of JE* hlpapiUatus (Gedoelst, 1916), 
as described by the present uniter (1923, p. 15) — /. €., there 
are four pairs of postanal papillae and one large preanal pair. 
Tne fifth postanal pair figuied by Lane and Low (1923, 
fig. 644 B, p. 1885) in a lateial position in E. vermicularis 
(the presence of which in that species the writer has verified) 
has not been made out in E, nycticehi^ but may be present, 
as the papillae have only been seen with considerable 
difficulty. 

Tim tail of the female is long and tapering, measuring 
1-1*3 mm. The vulva is situated at 1*5-1*75 ram. from the 
anterior end of the body, thus dividing the total length in 
about tlie proportion of 1:3. The average dimensions of the 
eggs are 0*0875 x 0*0375 mm. 

This species is very similar to E, bipapillaius (Gedoelst, 
1916), but differs from it in having a much shorter oesophagus 
and in the position of the vulva, wliich in E. bipajjillatus 
divides tlie body in the proportion of 1 : 2. Also the eggs of 
E. nyctioehi aie considerably larger, and the spicule of the 
male is longer. There is apparently no tail-spike in the male 
of E, hipapillatus, E, nycticebi also very closely resembles 
the form described under the name of Trypanojiyaris trypanuns 
by Vevers in 1923, the male of wliicli possesses a tail-spike. 
It differs, however, from T. trypamiris in the same respects 
as fiom E, bipapillaius. 

Family Spiruridae. 

Riciularia mjbherg% sp. n. (Figs. 2 & 3.) 

Host. Arctictis binturong, 

Positio7i, Intestine (also, according to collector’s label, 

■* These two portions of the spicule are apparently present iu other 
species, and there is some uncertainty as to whether the measurements 
given in descriptions include both, or only the tubular portion. Most of 
the existing desciiptions of E. vermicularis give the length of the spicule 
as about 0*07 mm. This, according to the writer’s observations, must 
refer only to the tubular portion. The length of the entire spicule in 
E. verniioulanSy including the solid base (which, in this case, does not 
appear to be bifid), is 0*125“0*13 mm., and that of the tubular portion 
alone 0*070"0‘08 mm. The solid portion seems to have been confused 
with the retractor muscle by some authors (e. g,, in the figure given by 
L^e and Low (1923, fig. 044 b, p. 1885)), but is, as fig. 1 B shows, and 
as may be seen readily in favourable specimens, quite distinct from it. 
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mesentery and abdominal cavity — the worms having probably 
reached the body-cavity after the host’s death). 

Locality, ilt. Peiirissen. 

Of this fine species the collection includes a considerable 
number of specimens, which unfortunately are all females. 
In the genus Rictularia the males are commonly mucli 
smaller than the females, and may therefore easily be over- 
looked in collecting. The size of the present specimens varies 
greatly, owing to differences of age. The largest specimens 
are larger than any Rictularia hitherto recorded. The 
following are the more important measurements (in milli- 
metres) : — 

Length about 25-60, or slightly more. 

Thickness (maximum). 0*9-1 ‘6 

Length of tail 0*45-0"o5 

Distance from anterior end to end of 

oesophagus about 4*5-G*0 

Distance fi’om anterior end to end of 

first division of oesophagus .... 0*65-0*85 
Distance from anterior end to cervical 

papillas 0*7-l*0 

Distance from anterior end to nerve- 

ring 0*45-0*6 

Ova about 0*047x0*032 

The anterior end of the body is generally curved towards 
the ventral side, although the mouth opens on the dorsal 
surface. There are three pairs of cephalic papillae, the sub- 
ventral pair being situated near the anterior border of the 
mouth and the subdorsal pair on its posterior border. The 
lateral papillee are double. The transversely elongated aper- 
ture of the mouth is sparsely bordered with small, blunt teeth. 
From the dorsal wall of the buccal capsule there projects into 
the cavity a structure which in lateral view (fig, 3) has the 
appearance of a tooth, but in dorsal view this is seen to be 
rather a transverse ridge, rising to an obtuse angle in the 
centre. The vulva is situated at a distance of 1-1*4 mm. 
behind tlie posterior end of the oesophagus. The tail is 
bluntly conical and has a minute terminal spike. Two 
subventral series of cuticular “ combs and spines are present 
on tlie body, as usual in the genus. Each series contains 
altogether 94-97 of these structures. Of the combs 47—49 
are situated in front of the vulva. The transition from 
“ combs ” to spines behind the vulva is very gradual At 
about the fiftieth ^^comb” a fairly well-marked but gradual 

* In the writer’s view, too much stress has been laid, in many of the 
desciiptions of species of Rictularia^ upon the distinction between these 
two kinds of structures. The so-called combs ” are really nothing more 
than spines fiattened and expanded at the base. 

Ann, dc Mag. N, Hist. Ser. 10. Vol, i. 


40 
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increase in lengtli begins, and from fcliis point backwards the 
structures become gradually more spine-like and more widely 
separated, decreasing again in size posteriorly. The series 


Fig. 2. 



Fig. 3. 



Mictularia 7iyiobergi, sp. n. 

Fig, 2. — Anterior end of female, dorsal view, d., subdorsai papilla j 
i,, lateral (double) papilla; V., subventral papilla^ 
lateral Tiew. Lettering as in fig. 2. 

ceases at some considerable distance from the posterior end 
of the body. The eggs are of a roundish-OTal shape and 
contain embryos when laid. 
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Careful comparison of this species with the existing desciip- 
tions of others shows that it approaches more closely to some 
of those described from rodents than to those found in 
carnivores. In size the nearest approach to it is made by 
R. elvirce, Parona, 1889, which attains a length of 47 mm. 
Of this form, which is recorded from a squirrel in Tenasserim, 
unfortunately the description is not altogether satisfactory for 
purposes of comparison. R, fallax, Jagerskiold, 1909, found 
in Sciurus melanogaster in Mentavvei, bears a close resem- 
blance, except in certain important measurements, to the 
present species. It has 42 prevulvar “ combs and 42 or 
more postvulvar combs and spines in each series, while 
R, mjobergi has 47-49 prevulvar combs and about 46 post- 
vulvar combs and spines. 

CESTODA, 

Family Diphyllobotliriidse. 

Duthiersia fimhriata (Dies., 1854). 

Some specimens obtained from the large intestine of 
Varanus sp. at Lundu were referred at the time of examination 
to D. expansa^ Perrier, 1873, on the ground of the agreement 
of the scolex with that of D. expansa, as defined by Beddard 
(1917). Baer (1927), however, after examining a large 
amount of material, finds that there is great variation in the 
form of the scolex and in the visibility of the posterior pores 
of the bothria, and concludes that only a single species of 
Duthiersia occurs in monitors, whatever their geographical 
distribution. The earlier fimhriata^ is therefore retained 
for this species. 


Family Proteocepbalidae. 

Proteocephalus sliiplepi (v. Linst., 1903). 

AcanthoUenia shipleyi, v. Linstow (1903), p. 534. 

Several specimens of an “ Acanthotrenia occurred, together 
with the Duthiersia already mentioned, in the large intestine 
of Varanus sp. at Lundu. These are provisionally referred 
to V. Linstow’s species, which was described from a single 
immature specimen from Varanus salvator in Ceylon. 

The greatest length attained by the present specimens 
(when mounted in balsam) is about 22 mm., and tlie maximum 

40 * 
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width about 0*5 mm. The scolex has a lensrtl) of 0*2- 
0*28 ram. and a maximum width of 0'17-0‘24 mm.^ Tlie 
anterior portion of the scolex is not so conical as in the 
specimen figured by v. Linstow^ but rather ovoid or acorn- 
shaped. The cuticular spines extend backwards over the 
strobila for a much greater distance than the 1*70 mm. men- 
tioned by V. Linstow, They can, in fact, be detected 
thi'oughout almost the entire strobila. The posterior (gravid) 
segments attain a length of somewhat over 2 mm. 

The number of testes in a mature segment appears to be 
from 30 to 40 They are distributed evenly across the 
segment, as indicated by v. Linstow^s figure, and not arranged 
in two lateral folds as in some species f. The vagina is not 
always in front of the cirrus-sac, but varies in position, being 
equally often behind it. The cirrus is powerful and densely 
covered with spines. The ovary, in fully mature segments, 
is of much greater extent than is indicated by v. Linstow. 
The uterus is of the usual type, with numerous lateral pockets. 

Baer (1927) has suggested that Proteocephalus woodlandiy 
Moghe, 1926, from Varanus henpolensisy will prove to be 
synonymous with P. shiplep. This seems very question- 
able, in view of the apparently much larger size of P. wood- 
landi and the fact that it has 90-130 testes in each segment. 

The tendency of recent authors (Woodland, 1925 ; Baer, 
1927) is to regard the genus Acanthoio^nia as untenable, and 
the supposed generic characters as representing merely 
specific dififerences within the genus Proteocephalus {^^Ichikyo- 
tcenia). 


Family Davaiueid®. 

Houttuynia sphecotheridis (Johnston, 1914). 

Pavamea sphecotheridis^ Johnston (1914), p, 106, pi. vi. figs. 6-7. 

Specimens probably referable to this species were obtained 
from four species of birds belonging to four genera and three 
families, viz. : — 

Chotorhea chrysopsis Lot. Mt. Penrissen. 


* V. Linstow gives the number as about 50, but his figure shows 37, 
t In -4. Ur6i {y. Ratz, 1900) there are, according to Rudin (1917), 42 
teet^, evenly distributed. This appears to suggest a close similarity 
between the species, hut in the descriptions by v. Ratz (1900, 1901) it is 
distint^y stat^ that the testes are arranged in two irregular groups in 
the neighbourhood of the longitudinal excretory canals, and their number 
is not given. 
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^ Oyanops pulcherrima (Capitoindse). Loc. Mt. Murdu. 

Chrysophlegma humei (Picidge). Loc. Mt. Penrissen. 

BucJianya stigmatoios (I)\Qxmid.ds^). Log, Mt. Penrissen. 

Johnston’s species was originally obtained from Sphecotheres 
maxillaris^ a bird belonging to yet another family (the 
Oriolidse), in Queensland. 

A striking character of D, sphecotkeridis is the fact that 
the cuticle of the scolex is (to quote Johnstoii^s description) 

‘‘ ornamented with numerous very delicate spines, which are 
stronger and more thorn-like around the base of the rostellum/' 
Now this is the chief character by which the genus Houttuyniay 
Fuhrmann, 1920, is separated from other genera of Davaineidae 
Meggitt (1924) has emended Fuhrmann’s original diagnosis 
of Houttuynia^ and has referred to the genus the following 
species : — 

1. Tcenia struthionis of Parona, 1885 (genotype) f* 

2. Davamea Imstowi^ Meggitt, 1921 (= Tcenia struthionis 

of V. Linstow, 1893, renamed). 

3. Davainea beddardi^ Meggitt, 1921. 

4. Tcenia frontina^ Dujardiii, 1845. 

5. Houttuynia torquata^ Meggitt, 1924. 

The present material shows that the appearance of a 
swollen, cushion-like, spiny collar round the base of the 
rostellum (described by Meggitt in D, heddardi as “ in shape 
like a pneumatic tyre ”) is not constant. It is present in 
specimens in \^hich the rostellum is partially evaginated, but 
in those in which the rostellum is completely retracted 
within the scolex the spiny area forms the lining of the sac 
within which it lies. In specimens in the latter condition 
the spines are not easily detected, and are liable to be over- 
looked altogether, in which case the species would probably 
be referred to the subgenus Paroniella of the genus Raillie-- 
iina^ Fuhrmann, 1920. Indeed, it seems somewhat doubtful 
whether Houttuynia deserves to be given generic rank, since, 
apart from the presence of this spiny area on the scolex, the 
characters of all the species would permit of their being 
referred to Raillietina, some falling into the subgenus 

* These are the specimens refeiTed to in the previous report as an 
undetermined species of Raillietina. On re-examination and comparison 
with the new material, they appear to belong to the same species. 

t According to the rule of priority, this species should, apparently, be 
called strutliiocamelij Budolphi, 1810. It was renamed st7'tdhionis by 
Budolphi in lbi9. 
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Parouiella and ot}i6rs into Raillieitfia (scnsn Stiles 3.nd 
Orlenmn, 1926^ Ransomta, Fulirmann, 1920). 

For conyenience, however, it may be desirable to retain 
Boutiuynia either as a genus or, perhaps, as a subgeaus of 
Eaillietma. Assuming that the group is to be thus recog- 
nized, there appear to be at least three more species, besides 
those mentioned by Meggitt, in which the same peculiarity 
oceuis, and which may therefore be referred to Houttuynia, 
These are Davainea rhynchota^ Eansom, 1909, D. comitata^ 
Ransom, 1909, and the present form, B. sphecotheridis^ 
Johnston, 1914. 


Family Dilepididse. 

Anonchoiania aryncJia^ Fulirmann, 1918. 

Fahrmann (1918), p. 429, pi. siii, fig. 9, and text-figs. 36-42. 

This species was originally recorded from Zosterops lateralis 
griseonota from New Caledonia. Some specimens, mostly 
fragmentary, in the present collection are probably referable 
to it. They were obtained from a closely related bird — 
C/ilorocharis emilice — at Mt. Poi. 
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LXXIII. — Satyrid Butterjlies. 

By H. T. G. Watkins. 

Paratisiphone, gen, nov. 

Agrees generally with the Australian genus Tisiphone'^, 
Hb. (type, abeQ7ia, Don.}, but differs in the following 
points ; — Antennae with a short broad club, broader than in 
Xenica; fore wing with middle discoceliular straight, not 
curved^ u])per discoceilular at an obtuse angle with it, 
slanting inwards (instead of outwards) to form the upper 
corner of cell ; hind wing with cell narrower. Eyes smooth, 
as in Tisiphone. Palpi densely hairy in front. 

Type and sole species, lyrnessa^ Hew. 

Hewitson described this apparently very scarce, or over- 
looked, New Caledonian butterfly, which ha* not found a 
place in ‘ Seitz/ as Lasiommata lyrnessa in Ent, Mo* 
Mag. ix. p. 85 (Sept. 1872). The type, a remained 
for nearly 50 years unique in the B.M. Coll.; but in 
1918 a second was obtained from Mr. P. D. Montagu. 
The two specimens agree well together, and may be 
described as wholly dark fuscous above, without markings, 
except a minute complete eye-spot, faintly paler ringed, in 2 
of hind wing. Underside of fore wing dark fuscous, paler 
on dorsum and termen ; a white costal bar at f, followed by 
a fairly large black, wbite-pupilled, paler-ringed eye-spot in 
5, and ending beneath in a large irregular post-median 
tawny patch, whicli is divided by the veins and ends a little 

* Bnodia^ Btlr., in 'Seitz/ ix. p. 305, but this is a genus of Hiihner 
with type portlandia. 
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below Tein o£ hind wing fuscous with slight rufous 
tint and sprinkled with grey, a narrow regular whitish bar 
from costa near apex to tornus, preceded by similar eye- 
spots in 2, 5, and 6, that in 2 being fairly large and ringed 
with pale followed by dark, and that in 5 the smallest ; a 
zig-zag fuscous line precedes the spots, and there are traces 
of another nearer the base. Antenna fuscous ringed with 
grey, tawny beneath towards apex, the club broad, black, 
with a tawny tip. Palpi fuscous, with white lateral stripe. 
Thorax, abdomen, and legs dark fuscous. 

Exp, 48-52 mm. 

I am indebted to Dr. Karl Jordan for very kindly 
examining the insect, and indicating what he regards as the 
important features of its structure. 

Lethe consohrina^ sp. n. 

cj. Nearest to hecate^ Leech, from Washan (Szechuan), 
and cyrene^ Leech, from Changyang (Hupeh), in colour- 
intermediate between the dark fuscous of the former and 
light fuscous of the latter (under which Oberthiir had 
placed it), the wings more pointed, the blind black sub- 
terminal spots of hind wing similar but less distinct, the 
apical spot usually indistinct or absent, that in 4 small, 
that in 1 c and sometimes that in 2 faintly white-pupilled. 
Underside differs markedly from that of cyrene^ as figured 
by Leech in Butt. China, pi. vi. fig. 6, and (less clearly) by 
Seitz, i. pi. XXX. fig. C 6, both wings being brownish fuscous 
without any ochreous tint, subterminal eye-spots of fore 
wing in 4 to 6 only, hind wing with the median band 
wider, not so much darkened posteriorly, the ro\v of eye- 
spots smaller and standing in a violaceous shade. Andro- 
conia similar, but more extensive both in cellule 3 and 
towards termen. 

Exp. 62-68 mm. 

W. Szechuan (Tatsienlu, Siao-lu, E. frontier of Thibet) ; 
cf 17 in British Museum (ex Oberthiir Coll.), A single 
from Tseku (Yunnan) is considerably smaller (56 inm.), 
the androconia extend into the cell of fore wing, and the 
inner edge of the median band of hind wing beneath 
curves towards the centre of dorsum instead of running 
straight to join the outer edge in 1 c before tornus. 

Antirrhma porphyrosticia^ sp. n. 

jJ . Nearest to gerijm. Fold., but much darker, nearly 
black. Dift'ers in the more acuminate apex of fore wing and 
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longer tail in 4 of hind wing. The black eye-spots in 2^ 3, 

5, and 6 of both wings replaced by violet patches^ those of 
fore wing containing a white spot on their inner side^ and 
those of hind wing a white central dot; no trace of fulvons 
rings or of a spot in 3 of hind wdng. Underside as in gei’yon^ 
but rather greyer, light fuscous striated with dark, and 
having a faint green tint, the white darker-ringed spots 
(answering to the patches above) smaller and less distinct, 
that in 2 of hind wing showing only as a blackish ring, the 
dark central band not bordered with white as in g, geryonides 
from the same place. 

Exp. 96 mm. 

Ecuador, Ambato {Anda Vasconez) ; 1 (J in B.M. (ex 
Oberthiir Coll.). 

CEneis hove hanhuryi^ subsp, n. 

DijBEers from 28 ? 23 of b, iaygete^ Hb., in the British 
Museum, from Labrador, as follows : — 

Both sexes smaller, beneath with apex and fringes of fore 
wing and whole of hind wing less chequered and sprinkled 
with dark ; central band of hind wing more regular and 
sharply defined on the pale area resulting from the com- 
parative absence of the dark striation, in this resembling 
6. ammon^ Elwes, from the Altai Mts. 

As with all Arctic forms, the specimens of this race vary 
inter se^ but the above characters may be taken as common 
to the series. 

Described from specimens taken by Mr. David H anbury, 
in 1902, on the Canadian Arctic coast about Coronation 
Gulf as follows : — cj 2, ? Grays Bay, July 1-3 (types) ; 
(5" 1, W. of Port Ep worth, July 11 ; c? 2, $ 3, Barren 
Ground, 114^ W., 67^40' N., July 13-14. The British 
Museum has also a pair taken at the same latitude by 
Sir John Richardson and presented by him in 1851 ; and a 
^ taken by Capt. Collinson of H.M.S. ^ Enterprise,^ at 
Cambridge Bay, Victoria I., presented in 1855. 

It may be added that assimilis^ Butler, of which the type 
from Repulse Bay, in Melville Pen,, is in the British 
Museum, is not, as given by Messrs. Barnes and Benjamin in 
their most recent check- list, a race of poliwenes icrambis)^ 
but of melissa (semidea ) . 

Paralasa herse dejeani^ subsp. n. 

Wings longer than in typical herse, Gr.-Gr., from 
Amdo, N.E. Thibet ; the reddish tawny patch of fore wing 
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with eye-spots in interspaces 2 and 3, as well as the double 
one in 4, 5 ; hind wing with an obscure eye-spot in 2. 
Underside of fore wing with eye-spots as above, sometimes 
faintly fulvous-ringed, costa near apex more spotted than 
in type : of hind wing less uniform dark fuscous, the 
darker central band well defined and followed by traces of a 
pale edging. 

? (Leech, Butt. China, pi. ix. fig. 7). Paler than 
above and below ; eye-spots larger; the reddish tawny area 
of fore wing not extending so far towards the base as in 
h. herse $ Seitz/ i. pL xxxvii. fig. HI). 

Exp, 54-60 mm. {k, herse 46-54 mm.). 

W. Szechuan (Tatsienlu, Siaolu, Houkow), described from 
cj 5, $ 1, in the British Museum, taken by Pere Dejean 
for Oberthur, and c? ? taken by Pratt for Leech. The 
latter^s Tatsienlu $ (his fig. 7) was taken at 8300 feet in 
May-June ; his Houkow S (hg- S), which is not normal 
dejeanij but intermediate, at 10,000 feet, in July- August. 
It is probable that this butterfly has normally a single 
brood towards the end of May or beginning of June, 
Grumes series of 5, $ 5, h. herse from Amdo, being 
all dated between May 17 and 29, probably Old Style. 
Besides cJ 0 from Tatsienlu, the Stotzner Expedition of 
1914-16 record cJ 2, $ 3 from Sumpanting in N. Szechuan 

Iris,^ xxxix. p. 55) ; it would be interesting to know if these 
also were intermediate. 


LXXIY. — JVew Helicoid Snails from the Mohave Desert, — III. 

By S. Stillman Berky, Redlands, California. 

The snails which are made the subject of the present 
communication were collected by Mr. Edmund C. Jaeger, 
of Riverside Junior College, in the region of the Eagle 
Mountains, one of the low rocky desert ranges to the south- 
west of Pinto Basin, on the southern confines of the Mohave 
Desert, Malacologically it is a wholly new region. Micrari- 
onta rixfordi, Pilsbry, 1919, the only mollusk hitherto 
reported from this entire section of the Mohave, was found 
considerably to the north-westward. Mr. J aeger was likewise 
fortunate enough to collect a few specimens of this species, 
hitherto known only from the dead shells constituting 
Dr. Rixford^s original material, at (or, at any rate, not so 
ve^ far from) the type-locality. One of the specimens was 
living when captured. 
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Micrarionta (Eremarionta) cetotis, sp. u. (Figs. 1 & 2.) 

Description, — Shell o£ moderate size and thickness, 
although appreciably smaller than the foil owing species; low- 
conic in outline ; whorls 5 or a fraction more, conveK, quite 
regularly enlarging, the suture distinct ; last whorl mode- 
rately to strongly descending parietally. Aperture rounded, 
moderately to quite strongly oblique, its deflection perhaps 
45° to 50°. Peristome but little thickened and scarcely at 
all expanded save for a slight reflection at the umbilicus, 
the circular outline of the latter being but little affected 
thereby. Umbilicus wide and funicular, though considerably 
narrower and steeper- walled than in the following species, 
its diameter being contained usually about 6 to 6^ times in 
that of the shell. 

Spiral sculpture wanting; embryonic shell at first smooth 
to weakly concentrically wrinkled, but after the initial stage 

Fig. 1. Fig. 2. 




Micrarionta {Eranurionta) cetotis, sp. n., type-specimen. 

afforded by the first fractional whorl the exposed surface 
becomes heavily covered with crowded, irregularly elongate, 
mostly confluent, and often anastomosing papillae, with only 
traces of the usual arrangement in slanting lines, and so 
resulting in a peculiar scaly or semiretiform effect, quite 
unlike the beautiful geometric papillation seen in M, tool- 
cottiana (Bartsch) and other species inhabiting the south 
side of the neighbouring Colorado Desert. After the first 
tui'n and a half the papillae become lower and more irregular 
for a quarter of a turn more, then are rather suddenly 
reduced to a system of minute, individualistic, rather distant, 
often indistinct or nearly obsolete, rounded granules, which 
finally disappear altogether on the penultimate whorl. 

Periostracum in living specimens, as indicated by the 
fresher shells in hand, a light yellowish-brown, with a 
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brown superperipberal band about 1 mm. wide, having a 
narrow and dim pale area above and below ; lustre porcel- 
laneous, as in related species of the group. 

Measurements. — Caliper- measurements of seven mature 


shells are 

as follows 

Maximum 

diameter. 

mm. 

Minimum 

diameter. 

mm. 

Altitude. 

mm. 

Diameter 
of umbilicus. 

lum. 

Number 
of whorls. 

Type 

16*2 

14*1 

9*3 

2*5 


Pai-atype. . 

15‘5 

13*3 

8*0 

2*5 

6i 

Paratype . . 

15-2 

13*2 

9*0 

2*3 

5 

Paratype . . 

1 5*0 

13*0 

8*2 

2-5 

5 

5 

Paratype. . 

14*6 

12*4 

7*7 

2*5 

Paratype. . 

14-0 

12*4 

8*2 

2*4 

4 - 3 . 

PalmCu.. . 

15*2 

12*8 

8*0 

2-7 

6 

Type — 

-Cat. No. 

6442 of the 

author’ 

s collection. Para- 


types No. 6443 of the same collection ; others to be deposited 
in the collections of Mr. Allyn Gr. Smith and the Academy 
of Natural Sciences of Philadelphia. 

Type- locality. — North-west promontory of Eagle Mts., 
Riverside County, California; 11 mature and 17 immature 
shells, all dead, mostly well bleached and in part frag- 
mentary, taken among granitic rocks on the slope of the 
mountain ; Edmund C. Jaeger coll., Nov. 26th, 1927, 

Additional locality . — Near the forks, west side of Palm 
Canyon, Eagle Mountains ; 1 mature and 4 immature dead 
shells; Edmund C. Jaeger colL, Dec. 23rd, 1927. 

Remarks , — This is a relatively high-spired and compactly 
coiled species, somewhat recalling M. rixfordi, Pilsbry, but 
differing in respect to the characters noted, and amply 
distinct as species go among the Eremariontce, Although 
smaller in every way, the shells, nevertheless, average nearly 
half a whorl more than the species next to be described. All 
three species possess the same peculiar type of sculpture on 
the early whorls. 

Mr. Jaeger found dead shells obtainable in fair numbers, 
but some two hours’ persistent search on the part of himself 
and his companions failed to reveal any living ones. The 
locality would be worth revisiting, perhaps, at another time 
of day or a different season of the year. 

The shells from Palm Canyon, which is well across the 
range from the type-locality, do not seem recognizably 
different from those found’ on the northern side, save that, 
perhaps, the umbilicus in these examples is slightly wider. 
The range of variation in neither lot is very large. 

The specific name chosen is derived from aerb^ eagle, and 
the suffix -T4?, denoting habitation. 
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Micrarionta [Eremarionta) depressispira, sp. n. 

(Figs. 3-5.) 

Description . — Shell rather thin, of moderate size, strongly 
depressed, the spire varying from nearly plane (fig. 5) to 
very low conic (lig. 3) ; whorls 5 or a trifle less, convex, 
gradually and quite regularly expanding; suture well 
marked ; last whorl strongly descending parietally. Aper- 
ture rounded, very strongly oblique, its deflection from the 
vertical about 50°. Peristome very slightly thickened or 
expanded on the lower moiety and weakly reflected at the 
umbilicus. Umbilicus broadly funicular and permeable to 


Fig. .3. Fig. 4. 



Micrarionta {Eremarionta) dejnessispira, sp. n. 

Figs- 3 & 4. — Type-specimen. 

Fig. 5.— Paratype (an immature specimen, showing extreme depression 
of spire j- 

the apex, being contained from 5 to times in the major 
diameter of tlie shell. 

Spiral sculpture wanting, the body of the shell practically 
smooth save for the numerous fine lines of growth. Early 
whorls sculptured with a heavy reticulate papillation^, much 
as described for the preceding species, but on the later whorls 
the papillation is finer and more obscured by the lines of 
growth than there noted, soon becoming wholly obsolete. 

Periostracnm thin and polished in fresh specimens, the 
eround-coiour below and to some extent above TilIenl_PnflP 
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deepening to Vinaceous-Buff on tlie spire, the shell encircled 
with a bright band of Bistre above the shoulder about 0*75 
to 1 mm. wide. 

Measurements. — Caliper-measurements of two mature 
specimens from the type-locality and a third from a neigh- 
bouring hill are as follows : — 



Maximum 

Minimum 


Diameter 

Number 


diameter. 

diameter. 

AltltUQ©. 

of umbilicus, of whorls. 


mm. 

mm. 

mm. 

mm. 


Type , . . 

. 18-2 

15*4 

9*2 

3-2 

6 

ParatTpe . 

, . 16-1 

13*5 

8*2 

3*0 


No. 6447. 

. 16-5 

14*2 

9*2 

2*7 


Type.- 

—Cat. No. 6445 of the author's collection. 

Para- 


types No. 6446 of the same collection. 

Type-hcality . — An isolated north-western outlier of the 
Eagle Mts„ just west of road leading south from Pinto Basin, 
Riverside County, California ; 3 mature and 6 immature 
shells, all dead and for the most part badly bleached, 
collected among granitic rocks on slope of hill ; Edmund 
C. Jaeger colL, Nov. 25th and Dec. 26th, 1927. 

Bemarks, — This interesting species is one of the largest 
thus far brought to light of the particular group of Mohavean 
Ereraariontas to which it belongs, and it is likewise the most 
nearly discoid. The size, wide umbilicus, and strongly 
depressed spire render its aspect markedly individual, and 
close comparison is necessary neither with the preceding 
species nor with the earlier M. rixfordi^ Pilsbry. The 
sculpture of the embryonic whorls is very sharp and clean. 

Although the natural cover seemed fairly good in the 
localities visited, Mr. Jaeger found shells exceedingly scarce 
and hard to find. Several hours' diligent search yielded 
only those mentioned, without the discovery of any living 
examples whatsoever. Two shells collected Dec. 27th on 
another isolated rocky hill, rising from the desert-floor about 
a mile north-west of the first locality and also on the west 
side of the Pinto Basin road, are very close and probably 
specifically identical with those obtained in the main colony, 
but they are sufficiently atypical, so that this cannot be 
asserted as definitely established. Measurements of the 
best example have been included in the table given, 
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LXXy. — The Generic Name Delphax in Mammalogy, 

By Oldfield Thomas. 

Mt attention has been drawn by Mr. F. Muir, of Honolulu, 
the well-known homopterist, to the generic name Delphax^ 
which, dating from Fabricius, 1803, has been in use in 
entomology for many years, but is antedated by the Cetacean 
Delphax^ ^Genera Piscium,’ ed. Walbaum, iii. p. 579 
(1792), where it is published under the heading of “Nova 
Genera Kleinii,” being one of the three genera into which 
the order is there divided — Balena^ Narwhal and Delphax, 

Now, since it is quite validly put as Delphax, das Meer- 
schwein^^^ Meerschwein being commonly used as the vernacular 
name of the porpoise, and as it long antedates the familiar 
name PhoGcena'\‘ for the latter, the question arises as to 
whether it ought not to supersede that name on the ground 
of priority. 

Fortunately, I am able to indicate that this is not the 
case, for the name Delphax is clearly used as the equivalent 
of what we should now call the Delphinid©, and is not 
specially based on the porpoise. If we take Klein’s work 
^ Historic Piscium/ and look at his “ Missus secundus/^ 1741, 
from which Walbaum was quoting, we find on p. 9 a synop- 
tical table of three genera or groups of Cetacea, of which the 
third — Delphaces — ^consists of the three species {Delphinus) 
orca^ delphis^ and tursio seu phoccena^ the last-named being 
in no way indicated as the genotype. There being, therefore, 
no genotype, I now formally select Delphinus delphis, L., as 
the genotype of Delphax, and thus safely pack away the 
latter in the synonymy of the earlier name Delphinus^ 
Linnaus, 1758. 

It may finally be noted that the vernacular word Meer- 
schwein is frequently used for Delphinus ddphis as well as 
for Phoccsna phoccena. 

* Mr. Palmer (Gen. Mamm. p. 448, 1904, footnote) says “ Narwhal, 
Walbaum, quoted by Sberborn, is not a valid generic name.” Nor is it, 
as quoted by him from pp. 558 to 568 of * Arteda,* ed. Walbaum, but from 
p. 579, the reference given by Sherborn, it is, )^^Dehhax^ perfectly valid, 
and Sherbom’s quotation of it is entirely correct. Fortunately, it equals, 
and is antedated by, Momdon, Linnaeus, 1758, and may therefore be 
dismissed as a synonym, 
t G. Cuvier, 1817, 
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LXXYI . — Neio Species of Lepidoptera Heterocera in the 

Collections of the British Museum (Natural History ) . By 

W. H. T. Tams. 

(Publislied by permission of the Trustees of the British Museum.) 

The moths described in this short paper have been gathered 
together from various sources, and the types, with the 
exception of that of Chrysopsyche ivilsoni, which is in the 
Hope Department of the Oxford University Museum^ are in 
the British Museum. I am indebted to Professor E. B. 
Poulton^ F.R.S., for the opportunity of studying the series 
of Chrysopsyche loilsoni, and for the paratypes which he has 
generously presented to the British Museum. The hne 
Liparid, Numenes flagrans^ was presented by the collector, 
Mr. R. C. Blackwood, Dr. G. A. K. Marshall, C.M.G., 
P.R.S., Director of the Imperial Bureau of Entomology, has 
kindly presented the types, and some other specimens, of 
Agylla gateri^ Nygmia corbetti, Mahasena corbetti^ Streblote 
Viparay and Lamprosema camphorm. The remainder of the 
material was sent to me by the Director of the Raffles 
Museum, Singapore, to whom I am indebted for the types 
and other specimens. 


Arctiid8B. 

ItlTKOSimM. 

Agylla gateri^ sp. n. 

(J. Antenna pectinate. Palpus, antennal shaft, head, 
and patagia light buff, the latter wood brown distally ; 
thorax wood brown ; abdomen light buff to avellaneous. 
Pectus, legs, and venter light buff, the legs tinged with 
avellaneous. Fore wing with a light buff ground, marbled 
with a mixture of avellaneous, wood brown, fawn coloured, 
and army brown scales, the areas so coloured irrorated with 
anthracene purple ; from the base to the irregular, light 
buff subterminal fascia, through the cell, a glossy light buff 
streak, broken at the discoceliulars. Hind wing light 
buff, shaded distally with avellaneous. Undersidelight buff, 
fore wing tinged with pinkish buff below costa, hind wing 
broadly warm buff along costa. 

Expanse 23 mm. 

I , Similar, but with markings more contrasted. Autenua 
with fine short bristles. 



625 


new Species of Lepidoptera Fleterocera, 

Holotype S allotype ? : Malay Peninsula, Serdang, 
29. i. 1925 (G. H. Corbett and B, A. B, Gate}'). Larva 
feediug on Casnarina. 

Paratypes ; 2 ? ? , from the same source. 

Liparidae. 

Numenes fiagrans., sp. n. 

$ , Palpus ochraceous orange, irrorated with warm velvety 
fuscous black. Antenna warm velvety fuscous black, with a 
fine white streak on each side at base of pectinations. Head 
warm velvety fuscous black with some white scales pos- 
teriorly. Thorax warm velvety fuscous black, the patagia 
streaked with white, the tegulse edged with ochraceous 
orange, and with long spreading hair-scaies, mixed 
ochraceous orange and fuscous black, streaked with a few 
short white scales. Abdomen ochraceous orange, with 
orange chrome suffusion. Pectus and legs ochraceous 
orange, with fuscous black irroration ; venter ochraceous 
orange. Fore wing rich, warm velvety fuscous black, with 
a somewhat irregular, curved (concavity terminad) white 
fascia from apex to torn us, joined by two oblique white fasciae, 
one from costa at about one- third, narrow, the second from 
the costa at two-thirds, broader. Hind wing orange to 
orange chrome, suffused with flame scarlet distally, with a 
fuscous black border and fringe, the border wider and with 
a crenate edge (convexities basad) from apex to vein AfS, 
and terminating in a small tooth- shaped projecting mark 
between veins M 3 and Cu 1, pointing basad ; the fringe at 
anal angle ochraceous orange. 

Underside : fore wing with the white fasciae less 
prominent, and with a longitudinal white stripe between 
vein Sc and upper margin of cell + vein Rl; hind wing 
without the fuscous black border, but with the fringe 
fuscous black from apex to near anal angle. 

Expanse 82 mm. 

Holotype $ : Assam, Ki Ker, 3. x. 1926 {R, C. Blackwmdf 

It is remarkable that such a conspicuous moth should so 
long have escaped the attention of collectors. A year or 
two ago a specimen of this species passed through my hands-. 
It had been sent to the Bombay Natm'al History Society 
by Mrs. Williams — of tbe Silloah Tea Estate, Juri T.O., S. 
Sylhet, — by whom it was taken. The Bombay Natural 
History Society sent it to the Hill Museum, Witley, for 
identification, and it was shown to me by Mr. L. B. Prout, 
who tells me that it was returned to the Bombay Natural 

Ann. dc Mag, N. Sist, Ser. 10. 41 
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History Society. I have heard nothing of it since. When 
Mr. Blackwood brought his collection to show me, and while 
he was unpacking it, he made the remark that he supposed 
that there was nothing in it of interest, as Assam must have 
been more or less exhaustively collected. I replied that 
such was by no means the case, and commenced to tell him 
about this very moth. When he pulled out the first drawer 
of a small cabinet he had been unpacking, and disclosed the 
specimen here described, I was no less surprised than 
Mr. Blackwood, and I was delighted at the readiness with 
which he offered me the specimen for the Museum. 

Nygmia corbetti^ sp. n. 

^ . Palpus cinnamon buff, shaded laterally with fuscous. 
Antenna avellaneous. Head cinnamon buff, thorax avel- 
laneous with some cinnamon huff in front, abdomen 
avellaneous lightly shaded with fuscous and with cinnamon 
buff terminal tuft. Pectus, legs, and venter pinkish buff. 
Pore wing pinkish buff, suffused with clay colour, and 
sparsely irrorated with warm velvety fuscous black scales, 
with a warm velvety fuscous black medial fascia from 
middle of costa to lower margin of ceil between veins Cu 1 
and Cu 2, thence to middle of inner margin. Hind wing 
pinkish buff, lightly suffused with fuscous. Underside of 
fore and hind wings light buff. 

Expanse 30 mm. 

Hoiotype : Malay Peninsula, Kuala Lumpur, 14. iii. 
1924 (G. H. Corbett and B. A. R. Gater), Larva feeding 
on Aleurites montana. 


Lasiocampidse. 

Chrysopsyche wikonij sp. n. 

<J . Palpus and frons warm buff ; antennal pectinations 
proximally honey yellow to bone brown distally ; antennal 
shaft, vertex of head, thorax, and abdomen (except 
ochraceous orange terminal tuft) ochraeeous buff to clay 
colour; pectus, legs, and venter warm buff to ochraceous 
buff* Pore wing tawny olive to light brownish olive, lightly 
suffused with coral red along costa, and with hellebore red 
near wing-base and at termen ; an ochraceous orange streak 
firom base to a similarly coloured dash .along discocellulara ; 
an ormttge ochj^aceous streak from base to tornus between 
veins Cu 2 and A 2, parallel with and nearer to the former ; 
a distinct sinuous raisin black an temedial fascia (almost fine 
,1^ be calW a line) ; a simUai’ postmedial fascia, 
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starply outcurved from costa (concavity apicad) to vein Ml, 
thence direct to inner margin at right-angles to cubital 
veins ; a snbterminal fascia of dark slate purple^ ill-defined, 
wedge-shaped (points basad), interneural spots, almost 
parallel with termeo, but running into tornus ; colour of 
fringe hardly differing from ground-colour. Hind wing 
old gold, costally hellebore red ; a dark slate pui’ple medial 
shade extending only from costa to cell ; outer margin of 
wing suffused with dark slate purple, more noticeably at 
apex ; fringe light buff. Underside of both fore and hind 
wings dark olive buff, unevenly shaded with dark slate 
purple, the fore wing with the orange ochraceous streaks 
similar to those on the upper side, and traces of the 
subterminal fascia, the hind wing paler at base and with the 
medial shade extending to below the cell; fringes of both 
wings light buff. 

Expanse 35 mm. 

$ , Palpus, antenna, head, thorax, abdomen above and 
beneath, pectus, and legs ochraceous buff, the thorax 
and abdomen enriched with orange buffi. Fore wing pale 
orange yellow, thickly irrorated with velvety black scales at 
base of cell, with a few similar scales scattered along the 
veins, becoming even more sparsely distributed beyond 
the cell ; aiTangement of fascise as in , but colour orange 
rufous ; the postmedial very distinctly crenulate (convexities 
basad) ; the subterminal commencing below vein R 4, 
gradually obsolescent tornad, its colour somewhat modified 
by sparse black irroration ; hind wing orange buff with pale 
orange yellow fringe. Underside of both fore and hind 
wings pale orange yellow to ochraceous buff, the fore wing 
with the fasciae only faintly indicated, the hind wing with a 
prominent orange rufous medial shade commencing as a 
crescent (convexity basad) from costa to vein M 1, thence 
obsolescent. 

Expanse 52 mm. 

Holotype and allotype ? : Sudan, Nuba Mountains 
Province, Talodi district, 8 miles east of Talodi, Tereida, 
19. iv, 1918, on Combretum ghasalense tree (R. S. Wilsoji) ; 
in the Hope Department, Oxford University Museum. 

Paratypes : 4 c? ^ 4 ? ? from the same source. 

Thanks are due to Professor E. B. Poulton, F.U.S., for 
his generous gift to the British Museum of two pairs of this 
iuteresting moth, for the opportunity of studying which I 
am also grateful to him. 


41 * 
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StreblotEj Hiibner. 

Streblote, Ilubner, Verz. bek. Sclimett. p. 19B (1822). 

Meqcmma, Feisthamel, Ann. Soc. ent. France, i. p. 340 (18^32) (nrc 
Kirby, Col, 1825). 

JVudiasa, Walker, List Lep. Ins. E.M. v. p. 1014 (1855). 

Taragmna, Moore, Cat. Lep. East India Company, ii. p. 427 (1850) 
(n. n. for Megasoma^ Feisth.). 

Conc(pdes, Wallenj^-en, Vet.-Akad. Handl. (2) v. (4) p. 31 (1865). 

Ticem^ Swinhoe, Cat. Lep. Het. Oxford Miis. i. p. 269 (1892). 

This genus has long been known by the name Taragama, 
but it has now become necessary to supplant that name. I 
have been able to establish the fact that Nadiasa concolor, 
Walker, belongs to this genus, and as Nadiasa is an older 
name than Taragama^ it should replace it. On the other 
hand, I can find no adequate reason for setting aside 
Hiibner’s name Streblote. Streblote was founded hy Hiibner 
for three species, two Lasiocampidse and one Limaoodid. 
Up to the present I have been unable to find any evidence 
that the name has been correctly utilized for a genus of 
LimacodidoB, and so, as it is necessary to select a name for 
the genus now under consideration, I have decided to use 
the name Streblote^ Hiibner, with genotype panda^ 
Hiibner, a new name given by him to the species be originally 
called BombyiV repanda^ which name had previously been 
used by Fabricius in 1793. Should Stieblote be ultimately 
found to be inadmissible, Walker, will be available. 


Streblote lipara^ sp. n. 

. Palpus light buff above, ochraceous orange laterally 
and beneath ; antennal shaft ochraceous buff, pectinations 
honey yellow ; head and thorax light to warm buff, the 
tegulse carob brown ; abdomen carob brown, streaked warm 
buff distally ; pectus, legs, and venter carob brown streaked 
with warm buff and fuscous, abdomen warm buff distally 
with a carob brown to fuscous black tuft before the genital 
opening, legs with buff-ringed tarsi. Pore wing carob 
brown, basal two-thirds of a warm velvety appearance, 
bounded by an irregularly sinuous, oblique, cartridge biilf 
postmedial fascia, apart from its wavy character parallel with 
termen, terminal third of wing densely irrorated with 
cartridge buff to light buff scales, some subtenninal patches 
without irroration ; the cell and a wedge-shaped area below 
it bounded by the inconspicuous cartridge buff antemedial 
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fascia, filled iu with Sanford’s brown to chestnut, this 
colour extending beyond the end of the cell for a short 
distance, but interrupted by a dark streak on the disco- 
cellulars ; a conspicuous light buff spot at wing-base ; a 
warm buffi broad-based triangle, base on costa just beyond 
end of cell, apex at junction of vein jK 4 with stalk of 
i? 5 - 1 - ilf 1 ; fringe light buffi. Hind wing with termen almost 
straight, carob brown, with a cartridge buff wedge-shaped 
subterininal fascia, its broad end towards anal angle ; before 
inner margin two longitudinal cartridge buff' streaks from 
wing-base to fascia ; area between fascia and termen lightly 
irrorated with cartridge buff scales ; fringe light buff. 
Underside similar to upper side, without velvety appearance, 
and without the Sanford’s brown areas in fore wing ; hind 
wing with the two light streaks from base towards anal 
angle, which is fuscous black. 

Expanse 53 mm. 

$ . Similar to S 5 ^tit with the following differences : — 
Larger, wings more ample and less richly coloured, hind 
wing termen deeply rounded. Fore wing with the Sanford’s 
brown colouring much more extensive and the cartridge 
buff irroration covering almost the outer half of the wing. 
Hind wiug with the fascia very broad, especially on the 
inner margin, which is wholly cartridge buff. 

Expanse 7^82 mm. 

Holotype S allotype 3 • Malaya, Serdang, 23. iv. 
1926 {G. H, Corbett). Apparently bred from larvae feeding 
on Casuarina equisetifolia. 

Paratypes : S ^ $ 5 from the same source. 

Streblote enthismena^ sp. n. 

Palpus bone brown, streaked with liver brown, 
ochraceous orange beneath ; antennal shaft chamois streaked 
with bone brown ^ head and thorax white streaked with 
liver bi’owii and bone brown j tegulm liver brown, abdomen 
boric brown with white streaking ; pectus and venter bone 
brown streaked with white, the legs streaked and ringed 
with warm buff. Fore wing bone brown enriched ante- 
medially below cell and at end of cell with liver brown and 
closely irrorated or streaked with white to cartridge buff ; 
from the end of the cell towards the torruis there is a short 
strip of ground-colour without irroration showing up rather 
prominently against the lighter inwated area ; a white spot 
at base and a dark spot at end of cell ; an irregularly 
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sinuous white postmedial fascia, parallel, apart from its 
wavy character, with termen, hut running into tornus. 
Hind wing bone brown, with faint white streaking, more 
pronounced subterminally and producing the effect of a 
slightly lighter subterminal third to the wing ; terraeii not 
evenly curved, having a slight bulge at middle. Underside 
evenly bone brown, with traces of the fascise in the form of 
white to light buff irroration, both on fore and hind wings, 
with a marginal strip of white to light buff irroration before 
the termen ; fore wing, in addition, light buffi at base and 
along inner margin ; fringes white to light buffi, very 
narrow. 

Expanse 51 mm. 

? . Larger, similar, but liver brown, and differing in the 
following features: — Spot at end of cell isolated, prominent ; 
postmedial fascia obsolete below vein M 3, and nowhere so 
prominent as in ; postmedial fascia on hind wing diffuse 
but conspicuous ; underside with postmedial fascia in fore 
wing complete from costa to inner margin ; white irroration 
much more extensive than in ^ . 

Expanse 90 mm. 

Holotype Malaya, Singapore, Gilstead Eoad, 13. xii. 
1916 {V.K.colL). 

Allotype ? ; Malaya, Singapore, Tanjong Pagar, xii. 1916 
(Ahnat colL ) . 

Paratypes : 3 cf c? > 3 ? $ , from the same soui’ce as 
allotype $ . 


Lebeda agmta, sp. n. 

(J. Palpus warm blackish brown irrorated distally with 
light buff. Antenna honey yellow, the shaft shaded with 
chocolate at base. Head and thorax in front army brown 
closely irrorated with light buff ; posterior two-thirds of 
thorax hazek Abdomen Vandyke brown. Pectus, legs, and 
venter liver brown, the colour of the pectus and legs enriched 
with warm blackish brown. Pore wing rich chestnut brown, 
lighter in proximal third ; an almost straight antemedial 
fascia of two army brown lines 3 mm, apart, enclosing 
ground-colour; a prominent, sliarply-defiiiedj white lunule 
on discocellulars ; a somewhat oblic^ue, siauous postmedial 
fasoia of two army brown lines 6 mm. apart at costa, 4 mm. 
at inner margin, enclosing ground-colour, rich chestnut 
brown above vein MS, hazel below ; no definite subterminal 
fascia, but beyond the postmedial fascia, and below vein M 2, 
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a brightly coloured burnt sienna patch, strongly dentate 
distally on veins Cu 1, Cu 2, and A 2 ; fringe slightly lighter 
than ground-colour. Hind wing chestnut brown to fuscous^ 
with traces of a slightly bowed (concavity basad) postmedial 
fascia of two arnay brown lines 4 mm. apart ^ fringe edged 
with army brown. Underside chestnut brown, proximal 
half of both fore and hind wings much richer, with the 
discocellular mark, the two lines of the postmedial fascia, 
and the veins lighter ; the costa of the hind wing slightly 
emarginate and enriched with chestnut (as distinct from the 
chestnut brown ground-colour — cf Ridgway, pis. ii. & xiv.), 

Expa,nse 76 mm. 

Holotype ^ : Negri Sembilan, Guuong Angsi, 2000- 
2700 feet, April 1918. 

This fine species, though smaller, has the exact facies of 
Lebeda cognata^ Griinberg, but is more richly coloured. 


Metanastria leucopicta^ sp. n. 

$ . Palpus hazel. Antenna hazel, pectinations honey 
yellow. Head and thorax hazel streaked with light buff, 
the latter shaded chestnut brown posteriorly. Abdomen 
wood brown, streaked chestnut brown dorsally. Pectus, 
legs, and venter chestnut brown irrorated with light buff. 
Pore wing chestnut brown to carob brown, broadly enriched 
with burnt sienna (dull) along costa, the subterminal area 
bistre to warm sepia ; a small light buff spot at end of the 
very small cell ; a deeply curved (concavity basad) fuscous 
black postmedial fascia, crenulate (convexities basad), 
apparently commencing about vein R 4, curving round and 
apparently running into inner margin at middle after slightly 
recurving where it crosses vein C?^2; a straight, obliqu^, 
subterminal fascia from apex to inner margin at about 
three-quarters (though apparently two-thirds), indicated by 
white to pearl grey scaling, preceded by a deepening of the 
ground-colour, £ind succeeded by some light shading of 
(dull) burnt sienna on the warm sepia ground of the 
subterminal area, this burnt sienna shading again edged 
distally with white scales, the latter surrounding indefinite 
spots of chestnut brown from middle of wing to inner 
margin. Hind wing bistre to warm sepia, with a prominent 
patch of white to pearl grey scales at anal angle. Underside 
avellaneous to wood brown enriched postmedially and before 
ter men with bistre, and sparsely irrorated with light buff 
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scales, with, some pearl grey scales at anal angle of hind 
wing. 

Expanse 69 mm. 

Holotype cj : Negri Sembilan, Gunong Augsi, 2000- 
2700 feet, April 1918. 


Psycliidse. 

Mahasena corhetti^ sp. ii. 

$ . Head, thorax, and abdomen mummy brown, fore wing 
argus brown to Mars brown, hind wing fuscons to fnscotis 
black. Underside similar, bat hind wing as warmly coloured 
as fore wing. Legs mummy brown, with tarsi and distal 
hair-scales of tibise light buff. 

Expanse 25-30 mm. 

Holotype : Malaya, Tapah, 22. ix. 1922 (G. H. Corbett), 
ex Tuba {Deguelia). 

Paratypes : Malaya : 2 c? ^ Tapah, 22. ix. 1922 (G. if. 
Corbett) ; 3 d' ? Singapore (fjT. N, Ridley), before or during 
1905 ^ 9 <d Kuala Lumpur, 10,24. vi.,27. ix. 1924, 3. iii., 
7. viii, 1925, 30. xi. 1926 ; 13 c? Serdang, 9, 23, 29. viii. 
1924, 25. iii., 16, 18. iv., 23. v. 1925 ; 3 d" Parit Buntar, 
xi. 1922; (J? Banting, 23. ix. 1925 ; Bukit Tambun, 
25. V. 1925 ; c?j Seremban, 8. iii. 1924; Puchang, 21. 
viii. 1926 ; 2 d' Carey Is., xi. 1923. All collected by 
G. H. Corbett and B. A. R. Gater. 

Larvse found feeding on the following plants : — Arenga 
saechiferaj Cupressus funebris, Aleurites montana. Asparagus 
plumosus. Citrus sp., Arena nut i^Areca catechu). Tuba 
{Deguelia), Coconut, African Oil-palm, West Indian Gum- 

tree, Kapok. 

« 


Pyralidse. 

Ptraustimjbi^ 

Lamprosema camphoree, sp, n, 

d'. Palpus proximally white, distally fuscous black. 
Antenna honey yellow, ciliate. Head with frons fuscous 
below, ochraceous orange above, vertex light huff, occiput 
ochraceous orange. Patagia ochraceous orange, tegulm glossy 
white, fuscous and ochraceous orange anteriorly and tipped 
posteriorly with ochraceous orange. Thorax glossy white, 
with a transverse fascia level with tips of tegulm. Abdomen 
with the segments ochraceous orange anteriorly, white 
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posteriorly. Pectus, legs, and venter glossy white ; fore 
legs with tibire and tarsi banded fuscous black and 
ochraccous orange, middle legs lightly shaded with ochrace- 
ous orange, the tibiae lightly infuscate. Fore wing glossy 
white, with considerable orange suffusion, the markings 
fuscous black ; a bowed (concavity basad) ochraceous orange 
sub-basal fascia ; a fuscous black streak on costa to fuscous 
black antemedial fascia, which is bowed, but less deeply than 
the sub-basal* a small fuscous black spot in middle of cell, 
followed by a slightly bowed (concavity basad) fuscous black 
postinedial fascia from costa to termen at vein Cw2, there 
acutely angled and running back straight to the cell between 
veins Ca 1 and Ca 2, at the lower angle of the cell again angled 
and running obliquely to middle of inner margin within 
about 1 mm. of antemedial fascia; area between antemedial 
and postmedlal fascite suffused with ochraceous orange, with 
some slight fuscous black suffusion between bases of veins 
M 2-Cu 1 ; costa fuscous black from just beyond end of cell 
to apex, termen fuscous black, the area immediately preceding 
it broadly ochraceous orange ; fringe ochraceous orange, 
tipjied with fuscous black and with a fuscous black line 
running through it ; a short section of fringe near the tornus 
lacking the fuscous black tips to the scales, the Hue through 
it weaker. Hind wing glossy white ; a fuscous black streak 
on the discocellulars j postmedial fascia fuscous black, from 
costa at two-thirds running out at middle of cell to middle 
of vein M 2, crossing M 3 and Cu 1 at right angles, running 
back along Cu 1 nearly to lower angle of cell, thence 
sinuously to inner margin at two-thirds ; termen fuscous 
black, preceded by ocliraceous orange suffusion ; fringe 
ochraceous orange, tipped with fuscous black, and with a 
fuscous black line running through it : a sliort section of 
fringe below vein Cu2 ochraceous orange, but with the 
fringe-line prominent. Underside pale orange yellow, paler 
vviug-bases, fore wing costa fuscous black, termen and fringe 
in both fore and hind wings fuscous black, upper-side 
markings showing through. 

Expanse 22 mm* 

^ . Similar. 

llolutype (J and allotype ? : Mauaya, Kuala Lumpur, 
16. i. 1927 [G. H. Corbett), Ex Cinnamommn camp kora, 

Paratypes : 3 d' c? > 3 ? ? , from the same source, with 
dates 23. vi. 1926 and 15. i. 1927. 

(Colours from Ridgway^s ^ Color Standards and Color 
Nomenclature,'' 1912.) 
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LXXVII. — Description dc noweauco Homopteres du Museum de 
Londres, Par le Dr. V. (Uccle). 

(1) Glovia rapana^ n. 

T§te, sternum, pattes ocre-jaune; sent noirs: une dizaine de 
stries transversales de chaque cote du front, le bord anterieur et 
une bande le long du bord posterieur du vertex, le pronotum, 
Fecusson, les eljtres, sauf une bande le long du bord extern e, 
Fabdomen (sauf les bords lateraux et posterieurs des segments qui 
sont ocre-jaune), Fextrtoit© des tarses et des ©pines ; la pa]*tie 
lateral© de Felytre est d’abord ocre-jaune, puis devient blanche 
transparente, un peu en avant du tiers apical elle se retrecit un peu, 
puis s’elargit assez fortement et dans cette pai'tie dilatee se voient 
trois nervures brun-noir (une longitudinale et deux tmnsversales). 
Ailes legerement enfum^es, plus foncees a Fextremit^. 

Front bombe, h partie central© plane, sillons transversaux peu 
marques ; vertex plan, triangulaire, a bord arrondi, aussi large que 
le pronotum et a peu pres aussi long que large entre les yeux. Pro- 
notum ponctu6 en stries transversales bien marquees. Ecusson 
plus long que large, ponctue en fines stries transversales. Elytres 
longs et etroits, finement ponctues, a nervures saillantes. Tibias 
posterieurs ayant deux epines. 

Longueui’, 6 ‘7 mm., $ *85 h *9 mm. 

Mah. 1. Papa St, George JExpedition^ C. L. Collenette), 

Trouvee sur des herbages durant le mois d’avril, 1925, 

(2) Clovia sociabiliSf sp. n, 

Sont ocre-jaune : le front, le premier article du rostre, le milieu 
du sternum, les pattes, le milieu du vertex et du pronotum, Fecusson 
ainsi qu’une bande plus ou moius large le long du bord interne, 
comprise entre la pointe de Fecusson et cell© du clavus (cette 
derniere peut etre jaune-gris^tre) ; sont noirs : cinq k six lignes sur 
le front, le bord ant^neur et les c6tes du pronotum, les elytres, les 
c6t6s du sternum, les segments abdominaux (sauf leurs bords 
posterieurs et lateraux ) ; le long du bord exteme des elytres, une 
bande et une grande tache blanche, plus ou moins hyalines, sur la 
tache une partie des nervures est noir-brun. Ailes plus ou moins 
enfum^es vers la partie interne et surtout apieale, hyalines vers 
Fext^rieur. 

Longueur 8 mm. 

Sah, Society Is., Tahiti (March 1925) ; Lake Vaihiria, 17. vii. 
1925 (Miss Cheesman), 

(3) Olovia insignisj Distant. 

Deux exemplaires de File Tahiti different de ceux de File Hen- 
derson, d6eri^ Distant, en ce que tout le clavus est concolore, 
notr imt a’^tant pas ocre). 
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Var. interntpta^ nov. 

La bande situee le long du bord esterne est coupee en deux et 
dessine d’abord une bande longitudinale d’un blanc plus ou moins 
jaun^tre, puis une gi'ande tacbe hyaline, dans laquelle une partie 
des nervures est noire ; pas de tache ocre a Textremite du clavus. 

Hah, Society Is., Bora-Bora, M. Panui, 20. vi. 1925 (^Miss 
Oheesman ) . 

Void une table dichotomique relative aux especes du groupe 
insig7iis^ Distant; — 


1 (a) Ecusson jatine ... 2. 

{h) EGUBson et pronotum noirs <7. rapana, sp. n. 

2 (a) Pronotum noir 0. juddi, LaUemand. 

(b) Pronotum plus ou moins largement jaune ... . 3. 

3 (a) THe et pronotum entierement jaunes .... 0. navigans, Jacobi. 

(6) Tete et pronotum partiellement jaunes 4. 

4 (a) Une bande longfitudinale jaune sur le pronotum, 

n’atteipfnant pas son bord antt'^rieur 5. 

(b) Une bande jaune s’cUendant depuis lebord ant4- 
rieur du vertex jusqu’ti restremit6 de I’^cus- 
Bon (les cdt(5a du vertex 4tant noirs) 0. sociabilis, sp. n. 

5 (a) Le long du bord exteme des (51ytres, une large 

bande d’un blano plus ou moins ooteux C. insignia, Distant. 

(b) Sur le cot (5 exteme des ^lytres une bordure 
blanche, s’^tendant jusqu’un peu au^-del^ du 
milieu et ensuite une grande tache blanche, [ntpia, nov. 

transparente 0. insignia, var. inter‘ 


(4) Olovia pallida, sp. n. 

Jaune-paille p^lej abdomen de coloration variable, quelquefois 
tout Tabdomen est brun fonce avec le bord posterieur des segments 
jaune, d’auti’efois la face sup^rieure des trois derniers segments et 
des organes gfinitaux est plus ou moins brune ; extremite des tarses 
et des epines noire ; milieu des yeux brun-fonce avec une bordure 
jaune plus ou moins large. Elytres blanc-jaunatre, avec des places 
plus jaunes, specialement une bande le long de la moitie ante- 
rieure du bord extern© et quelquefois sur le clavus le long de la 
suture. Ailes tres l6gerement enfumees, a nervures brunes. 

Vertex grand, plan, un peu moins long que large entre les yeux, 
k bord anterieur arrondi en son milieu. Deux epines sur les tibias 
poster! eurs. 

Longueur fotale 8 k 8’5 mm. 

Longueur du corps 6'5 mm. 

Elytres : longueur 6 mm., 6tendus 14 mm. 

Hah, Tahiti, Tautira (Valley Vaitepila), Hitiaa (Miss Clieesman). 

Kecueillie en juin, juillet et aout. 

(5) Oloma clieesmani, sp. n. 

Noire; sur le front, six a sept stries transveraales, lat^rales, 
blanc-jaunatre ; premier article du rostre et partie frontale du 
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vertex gris-blanc; bordure posterieure des segments abdoininaux: 
ocre. Sent blanches les taches suivantes : niie plus on moins bum 
marquee sur le milieu de Tecusson, une petite vers rextmuitC du 
clavus et deux autres au bord exteriie des eljtres, la "[‘I’emiere est 
allongee, oblique en avant et en dedans, la seoondo assez grande, 
en demi-cercle (une partie des nervures qui s’j trouvent, sont noii*- 
bruii). Ailes enfumees. 

Surface superieure de J’insecteassez brillante, rueouverte de ])oils 
roux, specialemoiit sur le vertex et le jmonotum. 

Longueur 10 mm. 

Hah. Tahiti, Lake Yaihira, 10. vii. 1025 (Hiss Chcf'smaii), 

Je dedie cette espece a la personne qui Pa rccueiliic. 

( 6 ) Glovia nataleMsis, sp. n. 

Gris-brun^re clair; sur le vertex, le pronotum ct Pecusson, une 
large bande longitudinale jaune s’etendant d’une extreunite a 
Pautre, de chaque cote de celle-ci, sur le vertex et le ]>ronotuni 
deux lignes bi'unes, une plus large en bordure et Pautre un pen 
plus externe, sur la partie posterieure du pronotum les doux lignes 
de chaque cote, se soudent pour former une tache brune. Dlytres 
recouverts d’une villosite dense d’un roux clair, d’un brun ires 
legerement brunatre et semi-transparents le long du bord extern c 
et vers Pextremite ; entre le niMian et le radius une bande bnme, 
irreguliere, s’etendant do la base vers Pextreinite ; a la partie apieale 
uno seconde bande longitudinale entre les deux brandies du radius ; 
nervures brunes sur le clavus et la base du coriuin; a la })ointe du 
clavus unegrosse tache calleuse noire. Ailes legerement enfumdes, 
a nervures brunes. Front jaunatre, sauf la partie infdrieure qui 
est brune, de chaque cote decelui-ci, s’etendant jusqu’a Pextremitd 
du mesosternum, une ligne jaune ; en arribre de chactine des 
hanches antbrieures une grande tache noire ; prosternum oerc- 
hrun ; mbso- et metasternum, abdomen et pattes ocres, extremite 
des tarses et des bpines noire, tarriere brun-noir. 

Voisin de G. centralis. Distant, s’en distingue par la coloration 
de la ligne centi'ale longitudinale et le bord anterieur du vertex im 
peu plus arrondi, celui-ci est un peu moins long que le pronotum ; 
ocelles petits, legerement plus pres des yeux que Pun de Pautre ; 
pronotum et vertex a sillon median longitudinal beaucoup moins 
profond que celui de G. centralis. 

Longueur 7 mm. 

Ilai. Natal, Kloof (1500 ft.), Aug. 192(> (U. H Ti^rner), 

(7) Microsetrgane viiiata. Prowler. 

Bioloffia Contrali-Amoricana, lTiB.,'UhyuchM Homiptora, voLii. parti, p. llpj 
( 1 ? 97 ). 

Microsargane on}ati 2 ^enn%s, Lallomand, Ti’ana. Eiit. Soc. Lond. p. 104 (1927). 

( 8 ) IS^lienorhiiia insularis. 

Corps rouge; grande fossette centmle de Pecusson et face 
rieute de Pabdomen rouge-brunatre ; extremite des cuisses et tibias 
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des pattes anterieures et medianes, extremite des tibias posterieurs, 
tous les tarses, rostre (saiif sa base J, articles basaux des antennes 
noirs ; ocelles jaune clair. Elytres bruns, a partie apieale plus 
foncee, partie basale du clavus et une bande externe au tronc du 
radius et a sa brancbe interne de bifurcation rouges, cette bande 
s’etend jusqu'au devant de la partie apieale et est coupee au milieu 
de la longueur de Telytre par une grosse taclie brun-fonce, les 
elytres sont semi-trans^^arents, sauf a la partie externe rouge, ou 
ils sont opaques. Ailes enfumees, a nervures brunes et base rouge. 

Front relativement assez applati transversalement, vu de cote, 
presente un angle obtu. Sur les elytres, median et cubitus non 
soudes, reunis seulement par un rameau ti'ansverse. Deux epines 
sur les tibias posterieurs (une petite et une grosse). 

Longueur to tale 9 mm. 

Longueur du corps 7 mm. 

Elytres : longueur 7 mm., largeur 3 mm., etendus 16 mm. 

Hal. Gorgona Is. (2^^ 59' N., 78^ 20' W.), July 1924 (L. JE. 
Gheesman). 

(9) ^jplienorliina gorgonce^ sp. n. 

Vertex, pronotum et ecusson noir-brunatre ; front, clypeus, 
rostre, pro- et mesosternum brun-rouge ; metasternum, abdomen 
rouge-carmin ; pattes d’un rouge plus ou moins brunatre. Elytres 
ocre-jaune, base, clavus, partie voisine de la suture plus ou moins 
embrunis, partie apieale noire. Ailes enfumees, a nervures brunes 
et a base rouge. 

Front plus bombe que dans Tespece precedente, a forte careno 
mediane, vu de cote, dessine un angle droit, saillant. Pronotum a 
surface ii'reguliere, a f ossettes et pli transversal, assez grossierement 
ponctue, a carene mediane. Sur les elytres, median et cubitus, 
non soudes, mais reunis par un lumeau transverse. Deux epines 
sur les tibias posterieurs. 

Longueur totale 4*5 mm. 

Longueur du corps 7 mm. 

Elytres : longueur S mm., largeur 3 mm., etendus 19 mm. 

Hah. Gorgona Is. (2° 59' N., 78° 20' W.), July 1924 {L. E. 
Ghees9nan). 

Cette espece doit etre voisine de 8. couspima, Disiant, s’en 
distingue par la coloration du front et des elytres, 

(10) Homalostetlius specfahills, Burmeister, 
var. im^mnetata, nov. 

Sc diffG'encie de Tespece par Pabsence des tacbes noires sur la 
])iirtie anterieure des elytres, la partie noire a son bord anterieur a 
pea pres droit et au niveau du bord interne, il se trouve a une 
cortaine distance de la pointe de Tecusson. 

Hah. Philippine Is. (J. J. Mttnseg). 

(11) Locrls incm'nata^ Distant. 

List Horn. Tna, iii. p. f)77 flR51). 
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Var. ohscurata^ nov. 

(S , D’un rouge plus fence, le vertex, sauf les bords, est noir, les 
bandes du pronotum sent plus larges et la seconde n’est plus coupee 
en son mdieu ; les taches des elytres sent plus grandes et an 
commencement de la partie a 2 ncale, les nervures transversales sent 
jaune-rougeatre j la taille est un peu plus petite. 

5 . Le pronotum, sauf les bords, est noir; les t31ytres (sauf la 
plus grande partie du clavus, le bord extern e et les nervures apicales) 
sont noirs ; une partie des nervures apicales sont jaunes. 

Longueur 9 mm. 

Hob, II^Tatal, Van Eeenen, Drakensberg, Nov. 1920 (i2. E. 
Turner'), 


(12) Locris marsliall% sp. n. 

Noire, sauf : une tacbe arrondie a la base des banches anterieures 
et m^dianes, les banches posterieures, une fine bordure posterieni'e 
des premiers segments abdominaux, la base des ailes et un peu plus 
de la moitie anterieure du bord externe des elytres, qui sont rouges ; 
la bordure des elytres assez large enavant, s’aminciten arriere, vers 
la base elle s’etend jusqu’au radius. 

Front lisse, reconvert d’une villosite noire assez dense, ti'es 2>i‘0- 
toinent, s’etendant fort en avant du veidex, a cavene longitudinale 
sur la partie anterieure ; ocelles petits, proches I’un de I’autro ; 
pronotum assez rugueux, a gmndes fossettes anterieures; elytres 
densement et finement ponctu^s ; une epine sur les tibias 
posterieurs. 

Longueur 10 mm. 

Sah, Tanganyika, Kwamkqro, 22. vii. 1927 {C. JB. Williams), 

J*ai le plaisir de dedier cette espece h Mr. Gr. Mai’sball, Director 
of the Imperial Bureau of Entomology. 


LXXVIII. — Sur Us genres Apioniclitbys, Kp.^ et Achiropsis, 
8tdr, [Pi^m soldformes^ y description d^une espece nouvelle. 
Par Paul Chabanaud. 

L’exambN auquel fai proc4de, 5, Vienne, du type Achiroj)sis 
nattererij Stdr., m’a permis d’apprdcier, i leur juste valeur, 
les differences q^ui existent entre cette forme et le specimen du 
British Mtiseum dont il avait 4t4 question dans une note 
pr4e6dente 

Ces differences sont telles qu’il me parait opportun de creer, 
au profit de Texemplaire de la coUection britannique, une 
espfece nouvelle, q^ue je me fais un agrdable devoir de dddier, 

^ Mm, & Hagi Hat Hist. ser. % vol. xx, p. 628 (1927). 
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en temoignage d’amitie, a Monsieur J. R. Norman, Assistant 
d^Ichthyologie an British Museum. 

La diagnose de cette nouvelle esptee est consignee dans les 
lignes qui suivent, k la suite de remarques sur les genres 
Apiomchthgs et Achiropsis^ desquels je suis aujourd’liui en 
uiesure de donner une definition plus precise. 

Apionichthts. 

ApionichthySj Kaup, Arch. Naturg. xxvi, 1, 1858, p. 104. 

Corps revetu d’^cailles. Une seule narine ouverte sur la 
face oculee; deux narines sur la face aveugle. Teux tr^s 
petits. M^choires du cote gauche pourvues de dents. Angle 
du preoperculum distinct exterieurementj par Teffet d'une 
solution de continuite entre les series d’dcailles. Peau de la 
t^te attach4e a la region pelvienne, r^duisant k une courte 
fente chacune des onvertures operculaires. Les deux branches 
de Turohyal formant entre elles un angle extr^mement aigu 
(environ 10°) ; la branche pelvienne de cet os trfes allongee, 
determinant un avancement considerable de la position de la 
nageoire pelvienne droite, dont le rayon se trouve place 
plus ou moins exactement au-dessous de la ^mphyse man- 
dibulaire. Septum interbranchial ouvert. Base de la pel- 
vieime droite contenue tout enti^re dans le plan sagittal ; 
pelvienne gauche senestre^ plus ou moins atrophia©. Anus 
s^nestre. Papille urinaire dextre. 

Orthotype : Apionichthys dumerili, Kp. {^zSoleotalpa 
unicolor, Grthr.). Les types Apionichthys ottonisj Stdr., 
que j’ai examines a Bienne, ne different en rien de ceux 
d’ Apioniekthys dumerili, Kp. II est hors de doute que tous 
ces exemplaires appartiennent k la m^me esp^ce et que Stein- 
dachner a trompd par une fausse indication de provenance, 
lorsqu^il ddcrivit, sous le nom d^ Apionichthys ottonis, ceux 
qu’il croyait avoir 4te pdches ,en M^diterran4e. 

Achiropsis. 

Achiropsu, Stein dachner, Sitzungsher. math.-natnrvr. Cl. K. Ahad. 

Wiss. Wien, Band Ixxiv. Abth* 1, 1876 (1877), p. 68. 

Ce genre ne ditfere du genre Apio?iickthys 9 Kp., que par 
les caracteres suivants : md.choires inermes ; pelvienne gauclie 
mieux d4velopp6e. 

Orthotype ; Achiropsis nattereri, Stdr, 


I. Dents remplac^es, aux deux machoires, par une villosit^ 
tr6s dense de la muqueuse. Hauteurs^ tete= 

26 7o de la longueur sans la caudal© mttereri. 

tl. Muqueuse huccale epaissie a la place des dents, inais sans 
vUlosit^. Hauteur = 40 7 (d; tete=18 7o de la longueur 
sans la caudale novi'iiQ/nir 
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Achiropsis naitererl^ Stclr, 

Type : Eio Negro [Naturhistorisches Museum, Wien]. 

D. 83. A. 61. C. 16. Pelvieniies 5et5. Ecailles (face 
ocult^e) 112 ; (face aveugle) 132. 

de la longueur du corps: hauteur 43; longueur do la 
tcte 26- — % de la longueur de la t6fce : ceil 2 ; espacc post- 
oculaire 65 ; longueur de la caudale 92. — 7o diamdtre de 

Puii des yeux : espace interoculaire 280. — de la hauteur 
du corps : hauteur de la dorsale 31; hauteur de la base de la 
caudale 33. 

Face OGulSe, — Profil anterieur largemerat arroudi. Pru- 
longement dumuseau trbs long, atteignant presque la base du 
rayon antdrieur de la pelvienne droite. Tube nasal inserc 
"sous Taplomb du bord anterieur de Toeil dorsal; le tube 
court; son lumen plus grand que Toeil. Pord iibre de la 
16vre inferieuie cilid ; la commissure buccale placde au-dessous 
de Poeil ventral. Deux lignes sensorielles visibles sur la 
region supra-temporale, toutes deux dirigees, presque en 
droite ligne, vers la dorsale ; la ligne antdrieure plac^e 
au-dessus des yeux et tres inclinee vers I’avant ; la post^rieiire 
formant un angle obtus avec la ligne laterale. 11 ou 12 
ccailles entre I’oeil ventral et le bord vertical du preoperculuin ; 
environ 16 ecailles entre le pieoperculum et la fente opeicii- 
laire. Premier rayon de la dorsale insdie sur le prolonge- 
ment prebuccal du museau, au-dessus du niveau de I’extroimtd 
ant^rieure de la fente buccale ; les rayons antorieurs ne 
d^passant pas la membrane ; le dernier rayon trcs court et 
attache a la caudale, de memo que le dernier rayon de Panale. 
Gaudale rliomboidale. Premier layon de la pelvienne droite 
insere sous la sympliyse mandibulaire ; son dernier rayon 
attache a Tanale. Une seule rangee d’dcailles (2 h la base) 
sur cbacun des rayons de la dorsale ou de Tanale, au moins 
sur la region moyenne du corps. 

Face aveugle. — Tube nasal anldrieure insdrd sur le pro- 
longement prebuccal du museau et enfoui dans Jes frangos 
sensorielles. Niirine posteiieure perede au-dcssus de la 
commissure buccale- Franges sensorielles longuement sdti- 
formes; une plage subsemicirculaire, couverte de fninges, 
situde immediatement en arrieie de I’ouverture oporculaire* 
Pelvienne gauclie parallble a la pelvienne droite ; ses rayons 
plus courts; son rayon symetrique au 3^ de la pelvienne 
droite. 

Coloration en alcooL — D’un brun jaundtre clair^ uniforme. 
ViliosiM buccale (templaQant les dents) brun foned- 
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Achiropsis norma. 711 , sp. n, 

Type\ Rio Jurza [Z)r, Bach, 1897 ; British Museum]. 

D. 76. A. 57. C. 16. Pelviennes 5 et 5. Ecailles (face 
oculee) 102 ; (face aveugle) 116. Vert^bres 84-31 = 39. 

de la longueur du corps: hauteur 40 ; longueur de la 
tote 18. — % de la longueur de la t^te : ceil 5 ; espace post- 
oculaire 54; longueur de la caudale 104 . — °/q du diamctre 
de I’un des yeux : espace interoculaire 140 . — °/q de la hauteur 
du corps : hauteur de la dorsale 23 ; hauteur de la base de la 
caudale 27. 

Cette espece difFbre de Achiropsis nattereriy Stdr., par les 
caractdres suivants : 

Forme plus allong^e. Tete proportionnellement plus 
courte. Prolongement prebuccal du museau plus court, 
recouvrant la sympbyse mandibulaire, mais separt^ d© la 
pelvienne par un intervalle aiissi grand que la distance 
comprise entre les centres des deux yeux. Ecailles plus 
grandes: 9 ou 10 entre Poeil ventral et le bord vertical du 
preoperculum^ environ 12 entre le preoperculum et la fente 
operculaire. Pas de villosite k la place des dents. 

Coloration identique* 


LXXIX . — Notes on the Cephalopoda, — IV. On Octopus 
mgina. Gray ; with Remarks on the Systematic Value of the 
Octopod Web. By G. C. Robson, M.A. 

(Published by permission of the Trustees of the British Museum.) 

In the course of the preparation of a catalogue of the 
Octopoda in the British Museum it has been necessary to 
examine and redescribe the types of J. E. Gray’s Octopod 
species, which were incompletely described by that author 
in his ^ Catalogue ’ (1849). One of these species having 
special features of taxonomic interest is here described. 

In drawing up this description I have availed myself, far 
more thaw students of the Cephalopoda have done in the 
past, of the characters of the web. The relative size of the 
various sections and the general form appear to me to be of 
great diagnostic value in dealing with this difficult group. 
A diagram of a typical web is given with the various 
sections lettei’ed, and it is recommended that a web-formnla 
(similar to the arm-formula) be used, the order of the 
Ann, <k Mag. N. Hist. Ser, 10. Vol. i. 42 
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letters in the formula indicating the size-order of the sections. 
Thus the formula for the web illustrated in fig. 1, in which 
the sections (measured along the line a-b) are A 30, B 45, 
C 50, D 53, and E 27 mm. respectively, would be D. C. B. 
A. E. If desired the letter e can be added in brackets to 
indicate that the web sends extensions up to the edges of 
the arras. 


Fig. 1. 



Diagram of web of Octopus. 


Octopus (Bgina, Gray. 

Octopus ceginuy Gray, 1849, jp. 7j Hoyle, 1886, p. 221 (as 
ciently characterized ”); Tryon, 1879, p. Ill (from Gray, I c.). 

1. One specimen { ? ) from unknown locality : B.M. 1928. 

2.14,1. (Type.) , 

2. One specimen {^) from China : B.M. 52.1,1.4. 

; J)%sAriimt%m^ ? China (only knawn from specimen No, 2). 
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This very interesting species, represented by two speci- 
mens, is very distinctive, and I know no other form which 
it even remotely resembles. 

The mantle and head are narrow and long (the width 
of the former is 48 per cent, of its length, and the width 
of the head is 32 per cent, of the mantle). The eyes are 
very prominent and the head very small. The arms are 
exceptionally delicate and taper to fine points. The suckers 
are small and the largest do not exceed 7*7 per cent, of 
the mantle-length. The arms are in the order L. 4, 3, 2, 1 : 
R. 4, 3, 2, 1, and the longest arms are 77 per cent, of the 


Fig. 4. 



total length. The mantle-aperture is moderate (type B, 
Robson), The web is highly characteristic. I have devoted 
much time to the study of the web as a means of diagnosis 
in Oct<&poda, and though I have not yet completed this 
study I have to admit that so far the web of 0. affma is 
unlike that of any other species of Octoj)us^, Usually the 

Steenstrujp’s MS. name Schkoctopus was proposed for those species 
with section A very short. ‘ O. rugosus (Bose), regarded as an example of 
this group, has section A of the web tolerably loog. 



Mr. Cr, 0. Robson on Octopus seoina. Gray. 645 

web has interspace A either a little larger or a little smaller 
than Ej and the deepest section is either C or D, In O. 
cegina A is less than half the size of E, and the sections are 
progressively deeper from before backwards. This gives 
the animal a very uncommon appearance when seen in 
profile^ and the web has a cmdous shovel-like appearance. 
The web is moderately long (24 per cent, of the longest 
arm) and the “ disparity index ” * is 48) . The funnel is 
free for of its length. It has a very weak locking- 
apparatus, and no trace of a funnel organ can be found. 
There are seven external and eight internal filaments in 
the two demibranchs. The oviduct is very characteristic 
(fig. 4)^ the distal section being stout and divided into two 
parts ; the proximal section is very short. The oviducal 
gland is moderate in size. The colour of the animal is a 
dull reddish-ochreous giound covered by a very neat pattern 
consisting of fine longitudinal and anastomosing lines on 
the dorsum and head and a very delicate reticulation on the 
arms. The pattern is absent on the ventral surface, and 
here the reddish tint is very faint. The animal is completely 
smooth. 

Dimensions (in mm.)* 


Mantle — length, apex-eye 68 

„ width 27 

Head, maximum width 19 

K L. 

Arml 157 100 

2 170 180 

3 187 192 

4 188 198 

\Veb, depth between arm 1-1 18 

1 - 2 36 

2- 3 44 

3- 4 48 

4- 4 46 


The specimen from China which I have included here is 
extremely like the type of 0. mgina. In fact, the only point 
of difference is that in the Chinese specimen the neat reticu- 
lation is absent, the animal being more or less colourless. 
The agreement in web-pattern and other proportions is very 
close. Additional data may be given concerning this speci- 
men. The web is 27 per cent, of the longest arm and the 
“ disparity index is 47 per cent. The gills have nine 

1 introduce this term for the first time. It denotes the difierence 
in length between the longest section and the smallest section of the 
web expressed as a percentage of the mantle -length. 
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filaments a side and the inner demibranch is reduced by 
one-third. The rhachidian tooth of the radula has an A 4 
seriation {Robson^ 1925). The adlateral is very long. The 
second lateral is devoid of an ectocone, but has a marked 
^^heel.’^ The adductor pallii medialis forms a septum wliich 
is in length 17 per cent, of the total mantle-length- The 
hectocotylus lis undeveloped. The penis has a well-marked 
appendix of the O. rugoms type, and is very long (33 per 
cent, of the mantle-length). 
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LXXX . — Notes on the Cephalopoda. — V. On the Oviposition 
0 / Octopus rugosus. By Gr. C. Robson, M.A. 

(Published by permission of the Trustees of the British Museum.) 

The use of the shell in Argonauta as a brood-chamber 
and its origin from the membranous expansions of the 
dorsal arms is one of the most singular phenomena in 
Molluscan structure and bionomics. In a paper shortly to 
be published I hope to review our knowledge of this subject 
and to add some personal observations thereto. In the 
meantime, I think it desirable to place on record an interest- 
ing case which has some bearing on NaeFs theory Die 
Possilen Tintenfische,^^ 1922) as to the origin of this interest- 
ing structure. 

Naef believes that the resemblance between the Ar- 
gonaut shell and that of the extinct Ammonite may be 
explained by assuming that the ancestral Argonaut took 
to laying its eggs in empty Ammonite shells, and that the 
epidermis of the arms used in supporting and cradling this 
brood-chamber was stimulated by the pressure and secreted 
a calcareous envelope around the nucleus provided by the 
foreign shell. I do not wish to say anything in this paper 
concerning this ingenious and somewhat improbable expla- 
nation ; nor do I wish to raise the question as to whether 
the Argonaut shell is, in fact, sufficiently like that of an 
Ammonite to necessitate such a hypothesis. 

The object of this note is to add a piece of confirmatory 
evidence to Naef^s statement that the habit of laying eggs 
in shells of other molluscs is not unknown in the modern 
O^opodidae. He cites the observations of Perrier and 
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Rochebrunej who state that Octopus cligueti, a Californian 
species, lays its eggs in the empty valves of Pecten and 
Cytherea. 

In the British Museum collection of Octopoda I have 
recently come across a specimen of Octopus rugosus (Zool. 
Dept. 1906.9.16. 1“2), obtained from Travancore, which is 
preserved along with a mass of Octopod eggs presumably 
of the same species which are suspended inside valves of a 
species of Mytilus. 

At the same time it is of interest to note that Hornell 
(Madras Fisheries Dept. Report 6, 1921, p. 202), in describing 
the fauna of the Gulf of Mannar recorded that “ small 
Octopods are common on the pearl-banks during a fishery, 
and it is not uncommon to find their tiny colourless eggs 
attached to the inside of an empty pearl-oyster shell. On 
p. 201 he records the fact that he often found small Octo- 
pods hiding in such shells. Whether we are entitled to attach 
as much significance to these cases of oviposition in foreign 
shells as Naef would wish, is at present doubtful. 

Ill most groups of animals which attach their eggs to solid 
objects on the sea-bottom there is no doubt a certain 
amount of variation in the type of substratum chosen. Not 
a great deal is known concerning the oviposition of Octopus 
and its allies. It seems as if the eggs were most often at- 
tached to the rocks and large stones surrounding the lair. 
Occasional deviations from this habit such as those recorded 
for O. diguet% 0. rugosus^ and Hornell’s “ small Octopod 
(? = O, rugosus^ need not be construed as implying a definite 
and innate preference for empty shells as a place for ovi- 
position, such as might aflPord a basis for a hypothesis like 
that of Naef. 

It remains to be seen if further observation can supple- 
ment the three records mentioned herein. 


PROCEEBmGS OF LEARNED SOCIETIES. 
GEOLOGICAL SOCIETY. 

February 8th, 1928.— Dr. F. A. Bather, M.A., F.R.S., 
President, in the Chair. 

The following communication was read ; — 

‘The Geology of the District around Dinas Mawddwy (Merio- 
neth).’ By Prof. William John Pugh, O.B.E., B.A., F.G.S. 

The Dinas Mawddwy area includes about 22 square miles of 
country in South-Eastern Merioneth. It forms part of the 
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Central Wales Plateau, and is dissected by deep valleys, somewhat 
modified by glacial action - 

The rocks consist of mudstones, shales, and slates, with sul)- 
ordinate bands of grit and limestone. They belong to the Bala 
and the Valentian Series. The succession is similar to that in tlie 
adjacent area around Corris,^ and the same classification has been 
retained. There are, however, certain lateral changes within the 
Bala Series, both in lithology and in fauna. 

The Upper Cciswyn Beds change in a north-easteidy direction 
from barren, grey-blue, slaty mudstones, into rusty-weatbering 
calcareous mudstones, which yield Trinuoleus caractaci^ Dalma- 
oiella cf. testicdinaria var. shallochensis, Qlif Ionia spiriferoides, 
AsapJius powisi, etc. 

The black graptolitic shales of the Nod Glas persist throughout 
the area ; hut north of Dinas Mawddwy they include thin, dark, 
argillaceous limestone-bands, which yield in fair abundance Plect- 
ambo7iites sericea cf . var. thraivensis and P. cf. papillosa. These 
calcareous bands are recorded on the Greological Survey map ^ as 
the Bala Limestone. 

The Garnedd-wen Beds change from a massive sandy mudstone- 
group in the west, to a mainly fine-grained shale series in the east. 
Bhacops mucronatus occurs in the mudstones which intervene 
between the Narrow Vein and these rusty- weathering shales. The 
latter are apparently devoid of fossils. 

The succession is compared, so far as possible, with those of 
Plynlimon, Bala, and the South-Western Berwyn Hills. 

The Dinas Mawddwy country is located on the south-eastern 
flank of the Harlech Dome, and the fact that the rocks are folded 
around that great anticline determines the general direction of the 
strike, which is from south-west to north-east ; but the region 
has been folded along north-and-south axes, and some of these 
folds are correlated with impoi'tant structures farther south in 
Central Wales, as, for example, the Teify Anticline, etc. 

The faults trend in three directions : (1) north and south ; 
(2) north-east and south-west ; (3) north- west and south-east. 
The north-and-south faults were probably formed at the same time 
as the folding. The north-west and south-east faults am pamllol 
to the general direction of the dip, which is south-eastward, and 
they probably belong to a later pexfiod of movement than the 
strike-faulting (south- vrest to north-east). 

The rocks are intensely cleaved, and the strike of the cleavago- 
planes is practically parallel to the general strike of tlie strata. 
The cleavage-planes are either vertical or highly inclined south- 
eastwards. Since they are unaftected by the folding, it is inferred 
that the cleavage was formed after the folding. 

^ W. J. Pugh, Q. J.G. S. vol. Ixxix (1923) pp. 508-41. 

, . l-ittch Sheet, 0. S. 60 K.W, 
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LXXXI . — Notes on the Classification of the African Monkeys 
in the Genus Cercopithecus, Erxleben. By Eenst 
S cHWAKZ. 

In 1893 Sclater* * * § published a revision of this genus which 
embodies the bulk of African monkeys. This paper was 
supplemented by Alatschie fj but for fourteen years no 
attempt was made to put into order the many species 
described since Selater’s fundamental note. In 1907 
PocockJ brought out an entirely new revision, arranging 
the species then known into thirteen groups, which, however, 
contained Allenopithecus nigroviridis and the red species 
since separated as a distinct genus — Erythrocehus, Trouessart. 
Elliot’s § account is more or less an emendation of Pocock’s 
paper, Pocock’s groups being mostly raised to subgeneric 
rank. Finally, Allcids || most important revision, which 
gives a review of the whole subject and a full list of the 
literature, is principally based on Poeock and Elliot, and 
deals mainly with the forms collected by Messrs. Lang 
and Chapin in the Belgian Congo. 

When recently the author took up this subject, which was 

* P.Z.S. pp. 243-58(1893). 

t Sb. nat. I<T. pp. 212-16 (1893). 

X P. Z. S. 1!)07, ii. pp. 677-746 (1907). 

§ Rev. Primates, ii. pp. 273-382 (1913). 

11 BuU. Am. Mus. Nat. Hist, ilvii. pp. 849-418 (1925). 
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actually his first, though unpublished, attempt when he 
began mammalogical work more than twenty years ago, he 
found Pocock^’s and Allen’s work a most useful basis for his 
studies. Several contradictory statements, however, had to 
be investigated, and the considerable number of doubtful 
forms re-examined to settle their real status. When, with 
the help of an extensive material in the Berlin, British, 
Tring, Quex, Paris, Tervueren, Leiden, and "Frankfort 
Museums a general view had been obtained, it was found 
that the 159 forms described up to now * could be arranged 
into ten groups, each composed of a number of geographical 
forms which replace one another locally, and are generally 
connected by intermediate stages, thus constituting simply 
specific sections. All of these species are themselves rather 
closely allied, and in certain cases their relationships may be 
reconstructed. A full account of the characters of the 
genus as a whole, including a description of the skeletal 
characters, is being prepared. As a preliminary result the 
following list of the species, as they now stand, is presented. 
No attempt is made for the present to point out the relations 
of the various groups inter se. 

I. Cercapithecus aethiops, Linnaeus. 

As a detailed accouut f has been recently given, no further 
remarks are necessary on this group. 

1, Cercopithecus athiops centralis^ O. Neumann. 

Syn. : biidgeUi,VoQ^o(^) grueisiictuSj^lYioXj Matschie et 

Dubois ; henianus, Lorenz ; graueri, Lorenz. 

2. Cercopitheem cethiops marrensis^ Thomas & Hinton. 

3. Cercopithecus mthiops tantalus^ Ogilby. 

Syn. ; chrymrmj Blyth ; paBsargeif Matschio j alexandriy Pocock ; 
viridiSj A. Scliultze. 

4. Cercopithecus <Bthiops sabceus^ Linnaeus. 

Syn.: toernerij 1. Geofiroy; calUthrichus, I. Geoffroy. 

Both the type-series of wej'neri and callUhrichus have been 

* Cercopitheem Ogilhy, Libr. Entert, Knowl., Menageries 

i. p. 345 (1838), is obviously not a species of this genus, but a naisquotafcion 
(generally repeated) of Colohics Temminkiif Kuhl = Colohics hadiuB 
UimnincTdi Kuhl, 

t Zeitsohr. t Saugetierk. i pp, 28-47 (1926). 
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examined at the Paris Museum and found essentially to 
agree with one another. All the specimens are from the 
menagerie at theJardindes Plantes. The following speci- 
mens are here designated as lectotypes : — 

werneri : Mus. Paris, Gallery no. 196, c? semiad., 
Menagerie, 1847 i Un des types (no. 197 is a paratype). 

callithrichus : Mus. Paris, Gallery no. 193, Menagerie, 
1810 ; Type (nos. 192-95 are marked type "’)• 

5. Cercopithecus cethiops cethiopsy Linnaeus. 

Syn. ; exigytitthia, Hermann; gviseoviridisy Desmarest ; mhviridisy 
F. Cuvier ; gri<ieusy F. Cuvier ; cano-viridis, Gray ; cmereo- 
viridis^ Gray; toldtiy Wettstein; cailliaudiy Wettstein; 
weidholzi, Lorenz. 

Since my revision of this group was published, additional 
material of this form from various localities on the White 
Nile (llenk, Sennaar, White Nile, 14° N.), Binder River 
(Kamisaj, and Abyssinia (Tacazze River, Gonda, Morowa) 
have been examined in the British Museum, and shows, as 
has been supposed, the differences upon which cailliaudi and 
griseoviridis were separated by Dr. v. Wettstein to be only 
individual aberrations. A specimen from Omdurman does 
not appreciably differ, and affords sufficient evidence of the 
status of toldti, 

6. Cercopithecus cethiops hilgertiy O. Neumann. 

Syn. ; ellenbecki, O. Neiimanu ; djamdjamensisy 0. Neumanu. 

7. Cercopithecus cethiops matschieiy O. Neumann. 

8, Cercopithecus cethiops rufoviridiSy O. Neumann. 

Syn. : flavidnSy Peters ; ? circiwicinctuSj Reiclienbach ; whgtei, Pocock. 

9. Cercopithecus cethiops Johns tom ^ Pocock. 

Syn. : ruhellns, Elliot ; lufeus, Elliot ; tu?nbili, Heller ; contiguus, 
Hollister. 

10. Cercojjithecus cethiops callidus, Hollister. 

11. Cercopithecus cethiops nesioiesy Schwarz. 

Syn. : pemhce, Matschie. 

12. Cercopithecus cethiops ewcubitoVy Schwarz. 

Syn. : voeltzkomy Matschie. 
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13. Cercopithecus cethiops arenarius^ Heller. 

14. Cercopithecus cethiops pyperythrus, P. Cuvier. 

Syn. : pitsillus^ Desmoulins; erxjthropyga^ (^. Cuvier; lalandiij I. 
Geoffioy. 

15. Cercopithecus cethiops helvescens, Thomas. 

16. Cercopithecus cethiops cynosuros^ Scopoli. 

Syn. : tephrops, Bennett ; silacenSf Elliot ; wei/nst) Matachie Sc Dubois ; 
thoUoni, Matscbie ; liihonzoltoa, Matscliie ; hatamjensis^ 
Lonuberg. 

The types of the forms described by Matschie, Elliot, and 
Lonnberg have been examined and found to belong here. 
The range of cynosuros is thus enormously increased. A 
more detailed account and a full description will be published 
at an early date. 


II. Cercopithecus leucampyx, Fischer. 

The forms regarded here as subspecies of C. leucawpyx 
have been divided into two groups (the leucampyx and atbo* 
gularis groups respectively) by Pocock, and even regarded as 
representative of two subgenera {Melanocebus and Insigni-^ 
ceius) by Elliot. As has been pointed out elsewhere, there 
are, however, transitional forms between the green-backed, 
black-headed leucampyx to the red-hacked, pale-headed 
albogularis type. In the Katanga and Bangwcolo region 
there is a grey-headed leucampyx^^ C, L opisthostictus ; 
C. L boutourliniioi Southern Abyssinia and C, L alhotorquaius 
from the Juba River are perfectly intermediate between 
C, L siuhlmanni, a typical representative of the “ leucampyw 
section, and C. 1. kolbi^ a form of the eastern albogularis^^ 
type. 


1. Cercopithecus leucampyw leucampyw ^ Fischer. 

Syn.: diademcitu$, I. QeofEroy ; plutOj Gray; myrigmkf Pocock. 

Dark specimens of this group with a very light superciliary 
band are not uncommon in Zoological Gardens. At present 
there are five at Berlin. They all agree fairly well with 
Geoffrey and Cuvier^s plate of the “ Diane femelle ” upon 
which leucampyw was founded. Apart from differences of 
age and sex^ the first of which accounts for the dark cheeks 
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in nigrigenis^^ there is not very much individual variation. 
There are no type-specimens of leucampyw and diadematus at 
Paris now ; hut those of plvto and nigrigenis are at the 
British Museum^ where they have been examined. The 
habitat of typical leucampyw is still unknown, all the speci- 
mens in existence being menagerie specimens of doubtful 
origin ; perhaps, after all, Angola, where the type of pluto 
was said to come from, is the place. 

2. Oercopithecus leucampyw maesi^ Lonnberg. 

3. Oercopithecus leucampyw opisthostictus^ Sclater. 

No. 94.3.3.22 in the British Museum, a native-made 
skin, is here designated as lectotype. 

4. Oercopithecus leucampyw stuhlmanni, Matsehie. 

Syn. : otoleucus, Sclater ; carmthersi^ Pocock ; princeps^ Elliot ; 
schuhotzi, Matsehie ; elgonis, Lbnnberg. 

Type-specimens : — 

stuhlmanni. Mus. Berlin no. 33622. Kinyawanga, Semliki 
River {Emin Pasha coll) (mounted skin and skull). 
otoleucus. Brit. Mus. no. 11,2.24.3. Latuka Mts., N. 
Uganda {Maj, Delmd Uadcliffe). Kept alive at the 
London Zoo, 1. 3. 1902-29. 1. 1911. 
carruth€7'si. Brit. Mus. no. 6.7, 1.1. Ruwenzori East, 
10,000 feet (D. Carruthers ) . 

prmceps, Brit. Mus. no. 7. 4. 6, 6. Pt. Portal, Mpanga 
Forest, Toro, Uganda (i?. E, Dent). 

33607 

schuboizi. Mus. Berlin no. Mawambi, Ituri River 

oobUo 

{Dr. H. Schubotz). 

As has been pointed out by Dr. Allen the differences 
said to be characterihtic of and schubotzi 

come within the normal range of variation of stuhlmanni. 
The type o£ schubotzi is actually the specimen most like that 
of stuhlmanni which I have examined. The type-specimen 
of otoleucus is a very old male ; the fur is shorter than in 
other specimens 1 have seen, but this is undoubtedly due to 
captivity. Except that, there is absolutely nothing to 
distinguish it from stuhlmanni. 


Bull. Am. Mus. Nat. Bust, xlvii. p. 399 (1925). 
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5. Cer^copithecus leucampyx neumanni^ Matscliie. 

Syn. : mawis, Heller. 

6. Cercopithecus leucampyw doggeU% Pocock. 

Syn, : sibatoi^ Lorenz. 

The type of doggetti has been compared with a topoiypo 
of sibatoi in the British Museum and a long series of 
specimens at Berlin, and found to be perfectly identical. 

7. Cercopithecus leucampyx kandti, Matschie. 

Syn. : insignis, Elliot. 

8. Cercopithecus leucampyx moloney% Sclater. 

Syn. : francescce, Thomas. 

C. francescce is based on a native-made skin without face, 
hands, and feet, now carefully made into a museum specimen. 
After careful consideration I have come to regard it as a 
young specimen of moloneyi. It has the long loose pelage 
and the full and silky-haired pale throat-patch. On the 
whole, it is slightly darker below and on the sides, and lacks 
the pale tips of the hairs found in the adixlt. Tlie rump is 
less brightly rufous and more with a greenish tinge, the 
subapical band of the individual hairs being lig liter. A 
young skin in the Berlin Museum from Ufipa, east of 
southern Lake Tanganyika, collected by Dr. Eiilleborn, is 
very similar. 

9. Cercopithecus leucampyx boutourlinii, Giglioli, 

Sym, : omensisj Thomas. 

10. Cercopithecus leucampyx albotorquatus^ Pousargues. 

Syn. : rufotlnctus, Pocock * ; zaymnaranoi, de Beaux. 

The type of C. ulbotorquatus is a mounted Kspccimen, still 
on exhibition in the gallery of the Paris Mmseum, with the 
skull inside. It is an immature male and in good condition. 
As the type of rufotmetus this appears to be a somewhat 
abnormal individual much afiected by erythrism and partial 
albinism. It is at once conspicuous by the enormous 
extension of the throat-band, which occupies the whole lower 
half of the cheeks, and on the neck only leaves a narrow 


* Cjf.^Ann, & Mag. Nat. Hist. (9) xix, p. 163 (1927). 
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strip in the middle of the normal colour ; it is sharply set 
off everywhere. Lower surface and inside of arms and 
thighs white. On the other hand, the outside of the arms is 
blacky this colour being extended far up to the shoulder^ ; 
thighs also very dark. The whole of the upper side, 
including the head, is strongly tinged with rufous, but there 
are no ear-marks as in sfairsV^ This rufous coloration is 
most conspicuous in the pygal region, the lower side of the 
base of the tail, and the posterior surface of the thighs, but 
absent on the root of the tail above and the lower back. As 
a whole, the specimen may be regarded as an individual 
aberration from the type, the normal phase of which has 
been described as zammaTanoiy 2 .rA even more deviating fiom 
it than rufotinctus. 

11. Cercopithecus leiicampyx phy lax ^ Schwarz. 

12. Cercopithecus leucampyx kolbi, O. Neumann. 

Syu. : liindei, Pocock j mibilus, Dollman. 

A rather long series of this race shows the two forms 
described by Pocock and Dollman to come within the range 
of individual variation of kolbi, 

13. Cercopithecus leucampyx kibonoiensis^ Lonnberg. 

Syn. ; khna^ Heller ; maritima^ Heller. 

The characters upon which Heller’s names are found do 
not appear to be more than individual or age differences. 

14). Cercopithecus leucampyx albogularis, Sykes 

Type: B.M. no. 55.12.24.13, Zoological Society's 
Museum. Skin and skull. 

15. Cercopithecus leucampyx monoides^ I. Geoff roy. 

Syu. : ricftaticSy Pocock. 

The type-specimen of C. monoides is still in the Paris 
Museum, where by the kind permission of Messrs. Bourdelle 
and Anthony I have been able to examine it. The skull is 
in the Department of Comparative Anatomy ; it belongs to 
an old female in excellent state of preservation, but much 
changed by captivity, and therefore without much systematic 

* Cf. Ann. & Mag. Nat. Hist. (9) xix. p. 162 (1927) (type-locality 
fixed; Zanzibar). 
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value (Anat. Comp. Catalogue no. 1. 79 ; old register 
A, 1352). The skin is mounted and exhibited in the gallery 
(Gallery no. 150; Cat. General entry : 22.10.1838 ; Prin- 
cesse de Bauveau. Sorti de Talcool’^). The specimen is 
in good condition and perfectly agrees with the original 
figure ; the face is (wrongly) painted as in the mona group. 
The character of the throat-band, the grey, not whitish, 
lower surface, and the ochry colour of the back are the 
same as in the local race from southern Tanganyika Territory 
to which the name rufilatus has been applied by Pocock. 
The brownish tinge on the underside and extremities by which 
it apparently differs from rufilatus is undoubtedly due to 
the specimen's original preservation in alcohol. 

As no type-specimen lias been selected by Mr. Pocock, the 
following lectotype of Gercopithecus albogularis rufilatus ” 
is here designated : — 

Brit. Mus. no. 78, 12. 26. 1, $ subad. Rufiji River, 8° S. 

{Capt, Wharton). Skin and skull. 


16. Gercopithecus leucampyx nyasce^ subsp, n,'^' 


17. Gercopithecus leucampyx eyvjthrarchus^ Peters f. 
Syn. : stairsi^ Sclater ; beirensisy Pocock ; mossamhicus, Pocock, 


* Cercopitheem leucampyx nyazee^ aubsp. n. 

Type-locality; Ft. Lister, Mlanje, S. Nyasaland ; elevation 8500 feet. 

Type : B.M. no. 94. 1, 25. 1. Old cf ; collected by A. Whyte on 
July 16, 1893. 

The specimens of White-throated Guenon from the mountains east of 
Lake Nyasa are closely related to C I erythrarcims from Beira and the 
northern Transvaal, and are in some way intermediate between it and 
the more northern monotdes. As a whole, they are darker on the bade 
and thighs than mjthrarchm^ and more strongly tinged with rufous 
above, though much less so than ^nomidea. The rusty patch above the 
root of the tail generally found in crytlimrehus is only present in 
the young and always distinctly darker. On the other hand, the lower 
prface is decidedly paler than in monoides^ but also distinctly gv&y^Y than 
in myth'archus. Inside of thigbs with just a yellowish tinge, and throat 
occanionaily (especiaEy in junior specimen) with a slight brownish hue. 

Eight specimens examined in the British and Paris Museums from the 
following localities Ft. Johnston [Lake Nya.sa], Man?a [E. shore of 
Lake Chilwa], Mt. Chiradzulu, Ft. Lister [Mt. Mlanjel {type), Chirinda 
Forest (all B.M.}. Region dee Laos {coil Fob) (Paris Museum). 

. t Cf* Ann. & Mag. Nat Hist (9) six. p. 151 (1927). 
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18. Cercopithecus leucampyx labiatus, I, Geoffroy. 
Syn. : samangoy Sundevall. 

Type of labiatus : Paris Museum, G-allery no. 152, 
‘^Type.” 


III. Cercopithecus mona, Liiinjeiis*. 

1. Cercopithecus mona campbelli^ Waterhouse. 

Syn. : hnrnetti, Gray. 

2. Cercopithecus mona lowei, Thomas. 

3. Cercopithecus mona mona^ Schreber. 

4. Cercopithecus mona grayi^ Fraser. 

Syu, : erxleheniy Dahlbom et Pucheran; pallidus, Elliot; petmiellcB, 

Biittikofer. 

5. Cercopithecus mona nigripes^ Du Chaillu. 

6. Cercopithecus mona pogonias, Bennett. 

7, Cercopithecus mona wolfi^ A. B. Meyer. 

8. Cercopithecus mona pyrogaster^ Lonnberg. 

9. Ceuxopithecus mona elegans^ Matschie & Dubois. 

10. Cercopithecus mona denii^ Thomas. 

Syi). : liebrechtsi, Dubois & Matschie. 

IV. Cercopithecus Thoesti, Sclater. 

This is a natural group characterised by a number of 
characters in the condition of the fur, markings, and skull. 
They are long and soft-hairad animals, with hairy noses and 
long conspicuous hairs below the root of the tail, extending 
considerably down the tail itself. There are pale infraorbital 
marks on the face, the underside is blackish, the tail silvery 
grey, and in both Phoesti and preussi the throat-patch shows 
a tendency to extend in the direction of the sternum. In 
the skull the considerable extension of the pars horizontalis 

* No details are given here, a full account of the whole gi’oup being 
forthcoming. 
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o£ the palatine bone and the high cusps of the cheek-teeth 
are most conspicuous. 

1, Cercopithecus Vhoesti Phoestij Sclater. 

Syn. : thomad, Matscliie ; {tliotna&i) rutschiiricus^ Lorenz. 

There is no appreciable difference between the type of 
Vhoesti (B.M. no. 8. 5. 7. 4) and the fhomasi^^ series at 
Berlin^ except minor aberrations in the shade of colotir and 
the much shorter coat in Vhoesti, both caused by confine- 
ment. 

2. Cercopithecus Vhoesti p)reussi^ Matschie. 

Syn.: crossi, Forbes ; Thomas. 

The differences described for the Fernando Po race appear 
to be only individual. 


V. Cercopithecus hamlyui, Pocock. 

Syn. : aurora^ Thomas Wroughton. 

This remarkable form is hitherto known by only five 
specimens : the type at Tring^ the type of aurora^ a native- 
made skin, in the British Museum, two native-made immature 
skins at Tervueren, and the young specimen described by 
Dr. Allen * at New York. I have examined the four first 
specimens. 

The very soft fur, the black belly, the pale face-marks, 
well seen in EllioFs photograph of the type, the hairy nose, 
and silvery tail are all characters found in C. Vhoesti, The 
same may be said of the high cusps in the cheek-teeth and 
the shape of the palatine bone. The presence of a white 
longitudinal stripe on the nose, the somewhat shorter, 
although still conspicuous, hairs at the root of the tail, and 
the absence of the red area on the back do not, for the 
present, allow me to unite this form with C. Vhoesti, with 
the very scanty material, including a single skull of a baby f, 
much changed by confinement, which is before me. It is, 
however, very probable that more material will furnish 
sufficient evidence to prove the specific identity of C. hamlyni 
with the Vhoesti group. 

As has been pointed out by Pocock, there is, of course, 

* Bull. Am. Mus. Nat. Hist xlvii. p. 348 (1925 J. 

t That of the type> kiudly lent by Lord Bothschild and Dr. Hartert. 
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no need for a separate genus Rhinostigma. Elliot has 
confounded the type-skull of Cercocebus haMlyni^ Pocock, 
which is the same as Cercocebus aterrimus^ with the type- 
skull of the present form. 

VI. Cercopithecus neglectus, Schlegel. 

Syn. : hrazzce^ Kiviere ; hrazzifonnis, Pocock ; ezm, Pocock ; 
ueleyisisj Lbnnberg. 

The type of neglectus is a native-made skin, and smoked 
in the process of preparation, which accounts for the 
brownish hue mentioned by Elliot. As it has been obtained 
by Consul Petherick on the White Nile, where the species 
does not occur, there is every probability that it has come 
from farther south, e.g*^ the Niam-niam or Mangbetu 
country, which is practically the type- locality of uelensis. 
As a matter of fact, apart from the differences produced 
artificially, this is quite a normal specimen. The differences 
described for hr as zif or mis are within the range of individual 
variation and equalled by one specimen of the Bates series 
from the Como Biver, Gaboon (B.M. 60. 4. 20. 7). The 
coloration characteristic of the so-called ezrce (type : B.M. 
9. 7. 19. 2) is the juvenile coloration, which is tinged with 
brownish all over the body, and lacks the black brow-band 
and tail ; both are developed as the animals grow up. Five 
specimens of this type have been observed alive during the 
last two years: one at Frankfort, two at Berlin, and two at 
Antwerp. In the first three the development of the black 
markings could be followed. The original series of hrazzce 
has been compared in the Paris Museum ; there are two 
mounted specimens and a good skin with skull — this last 
(Cat. G^n. No. 1886-115 ; Congo Franqais, Brazza) is now 
selected as type. 

VII. Cercopithecus diana, Linnaeus. 

1. Cercopithecus diana diana, Linnaeus. 

Syn. : ignitus, Gray. 

2. Ceixopithecus diana roloway, Schreber. 

Syn. : palatimm, Wagner, 

VIII. Cercopithecus nictitans, Linnaeus. 

The white-nosed Guenons form a natural group and 
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replace one another locally. Except the white nose-spot, 
peculiar face-markings, and texture of the fur, they all have 
the characteristic broad and flat nasals, which at once 
distinguish their skull from all other species of the genus. 

1. Cercopithecus nictitans b'dttihoferi, Jentink. 

2. Cercopithecus nictitans petaurista^ Schreber. 

Syn. : albmasus, Eeiclieubach ; fanticnsis, Matsekie j pj/ffrms, 
Thomas, 

The type of fantiensis is a baby specimen in the Beidin 
Museum (<y, no. 2963, Guinea’'^ ; purchased from 
Gerrard^s) ; except by characters of youth it does not differ 
from ordinary petaurista. The specimen used for com- 
parison by Matschie as representing true petaurista (Mus. 
Berlin, no. 64, juv.) is a very dark individual, but undoubtedly 
belongs to this race. 

The type of “ C. bilttikoferi pygrius^^ is a specimen of the 
pale phase ; there is a narrow parieto-occipital band, The 
pale colour of the hams and flanks would appear to be 
merely an individual character, being almost paralleled in a 
specimen of petaurista from the Gold Coast in the Leiden 
Museum. A specimen from Auiasue, French Ivory Coast, 
in the Paris Museum (Cat. Gen, No. 1895-10 ; coll. Mos- 
kovitz) is perfectly typical oipetaurista'^', 

3. Cercopithecus nictitans erythrog aster ^ Gray. 

. Three more specimens have been examined since my last 
note t — two at Paris, one at Berlin, all without locality and 
with a red belly. 

4# Cercopithecus nictitans martini ^ Waterhouse. 

Sjn, ; Gray; 5 Jentink ; Elliot f, 

5. Cercopithecus nictitans nictitans^ Linnaeus. 

Syn. : laglctiseij Pocock ; dicticeps, Elliot. 

The characters upon whicli both lagUiizei and sticticeps 
have been separated are scarcely marked, although sticticeps 
appears to he more of the greenish phase ; all the differences 

^ This specimen has been sent to the Paris Museum with two skins of 
C. Tnona hwei from the same locality. 

11927}.^ 



African Monkeys in the Genus Cercopitheeus. 661 

are perfectly within the range of individual variation found 
in specimens from the same locality. 

6. Cercopitheeus nictitans signatus, Jentink. 

Only two specimens known — the type at Leiden and a 
second specimen in the British Museum^ both from cap- 
tivity and without definite locality. They have both been 
examined and found to agree in all essential characters. 

7. Cercopitheeus nictitans ascctnius, Audebert. 

Syn. : melanogenys, Gray ; Mstrio, Keiclienbacli ; picturatus, Santos. 

The type of ascanius is no longer in existence. Of the 
type of melanogenys I have only been able to trace the 
skull (B.M.) ; as it is not satisfactorily determinable — 
moreover, that of a young animal, — I propose to place 
melanogenys into the synonymy of ascanius \ the original 
plate is not characteristic enough to help in identifying 
the exact status of this form, except that it shows it to 
belong to the red-tailed section of the species. Reichen- 
bach^s histrio is not described nor figured accurately enough 
to be exactly identified, and^ to avoid future confusion, 
is here definitely placed among the synonyms of ascanius, 
I have not seen Santoses picturatus ; it is provisionally 
enumerated here. 

Lonnberg^s* designation of this race to typical ascanius 
may be regarded as final, as no type has been preserved in 
the Paris Museum ; there is no prospect therefore of new 
evidence which might upset this decision. 

8. Cercopitheeus nictitans whitesidei, Thomas. 

Syn. : omissus, Matscliie ; cirrhorhinnSj Matschie ; kassaicus, 
Matscliie ; pelorhinus, Matschie. 

The type-specimens of Matschie^s forms have been 
examined and found to agree with the red-nosed form of the 
Central Congo Basin. A more detailed account of the whole 
group is being prepared. 

9. Cercopitheeus nictitans kaiangee, Lbnnberg, 

10. Cercopitheeus nictitans montanus^ Lorenz, 


Rev. Zool. Afr. iii. p. 121 (1919;. 
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11. Cercopithems nictitans schmidti^ Matschie. 

Syn. : sasscB, Matscliie; lawios^ce, Heller; (schmidti) rutschurmis, 
Lorenz ; onmialisy Ldnnberp^. 

There is a considerable amount of individual and bio- 
logical variation in this form, which accounts for the great 
number of synonyms. This will be dealt with in a separate 
paper. 


12. Cercopithecus nictitans mpang< 2 ^ Matschie. 

Syn. ; enhamer, Matschie ; {schmidti) ituriensiSf Lorenz. 

IX. Cercopithecus cephus, Linnaeus. 

The two forms included under this heading have hitherto 
been regarded as separate species. They agree, however, in 
important characters of structure and marking. They both 
have the long fringe all around the ear, which has been well 
described by Dr. Allen, the broad nose-patch and black 
moustache on the upper lip, and, as regards coloration, the 
red tail and well-marked cheek-stripe. The main differences 
between the two appear to be, indeed, due to environment, 
as erythrotis is a mountain-form with deeper colour and 
longer denser fur. 

In the skull the broad palate, curved tooth-rows, reduced 
metacone and hypocone of and especially the shape of 
the mandible are characteristic of both cephus and erythrotis, 

1. Cercopithecus cephus cephus^ Linnoous. 

Syn.: cephodes<i Pocock; imbservatus^ Elliot*; pulclier^ Lorenz. 

The type of cephodes (Brit. Mus. no. 80. G. 7. 3, c?? 
subad., Gaboon, Laglaize coll.) is rather a dark specimen, 
both eumelaniue and phneomelaniue being strongly 
developed. Tail unusually covered with black, the red being 
reduced in its favour, Tlie whole, however, does not surpass 
the range of individual variation found in cephus. Normally 
coloured skins have been examined from the same general 
region. 

6". Rlliot, docs not seem to differ from ordinary 

cephus^ which, apparently, was unknown to its author. 

2. CercopitkeevtS cephus erythrotis ^ Waterhouse. 

Syn. : sclaterij Pocock. 

The type of sclateri is an immature male, originally kept 
* Cfi Ann. & Mag, Nat* Hist. (9) xix. 1927, p. 163. 
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at the London Zoo and now in the British Museum (no. 
17. 10. 15. 1). After careful comparison, I have no doubt 
that this is a specimen of erythrotis with the black pigment 
(euraelanine) somewhat reduced. The characters by which 
it differs from normal skitis of that form are partly due to 
confinement, as is the strong development of the greenish 
hue and speckling, or merely individual, like the very yellow 
upper portion of the cheeks. The series from Victoria, 
S.W. CameroonSj in the Berlin Museum, shows a much 
wider range of variation. There is nothing to distinguish 
the Fernando Po from the continental specimens. 

X. Cercopithecns talapoin, Schreber. 

Since I. Geoffroy St. Hilaire^s original description of 
Miopithecvs^ it bas been asserted that there are only three 
cusps in the last lower molar, instead of the normal four 
of Cercoplthecus, In 1933, Pocock * pointed out that this 
statement is wrong, and that there are four cusps in 
in talapoin ; he, accordingly, regarded Miopithecus as a 
synonym of Cercopithecus, It now appears that there was a 
lapsus calami in 1. Geoffroy^s original note, an error which 
he later copied himself without again looking at the 
specimen, and which was repeated by all subsequent 
revisers, who obviously simply followed their predecessors. 
The number of cusps is not reduced in the last lower, but in 
the last upper molar. In most of the skulls which I have 
seen there is only the metacone, the hypocone being absent 
or minute. There are, however, specimens in which it is 
normally developed. This character, therefore, does not 
appear to be of generic value, and the more so as in certain 
forms of the T. athiops group (e. g,, C. a, arenarius aud 
even more so in C. cephus) there is tendency for a reduction 
of the hypocone. Apart from the small size tiiere is ideally 
nothing essentially different in this species from typical 
Cercopithecus, 

1. Cercopithecus talapoin talapoin^ Schreber. 

Syn.: melai'Mnus, G. Cuvier; eapillatus^ I. Geoffrey. 

3. Cercopithecus talapoin ansorgei, Pocock. 

3. Cercopithecus talapoin piletfei^ Lonnberg. 

Aim. & Mag. Is at Hist. (9) x\i. 1925, p. 267, text-fig. A. 
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LXXXIT. — The Species of the Genus Cercocebus, 

E, Geoffroij, By Ernst Schwarz. 

Since the first modern revision of this genus by Mr. Pocook 
this group of monkeys has been revised by Elliot Allen I, 
and the albigena^ aterrinmSy oud gaJeritas groups by the pre- 
sent author §. Since then a new genus, CercolophocebuSj 
Matschie, and several new species have been described by 
Matschie and v. Lorenz. A recent examination of a great 
series of specimens in various museums, including most of 
the type-specimens, has enabled the author to settle the 
status of all of the so-called species and to reduce the 
number of actual species to only four. 

From its African allies of the genus Cercopithecus the 
Mangabeys are at once distinguished by the presence of a 
heel or fifth cusp in the last lower molar, by the pale eyelids, 
and by the fusion of the ischial callosities in the male. The 
absence of speckling is, as Pocock has pointed out, not a 
distinctive feature. 

The species of Cercocehus, as they are now defined, readily 
fall into two groups distinguished both by external and cranial 
characters — e, g.^ the toigmtus and albigena grou[)s, bolh of 
which may be divided into two species, fi’liroiighout the 
greater part of the range of the C. albigena section a species 
of the C, torquatus group occurs with it. 

lu the species of the torquatus section there is a tendency 
to speckling in the hairs, the pelage is short, or at most 
moderately long, and there is no trace of a crest. The skull 
is characterized by the convexity of the profile in the brain- 
case, the frontals being dome-shaped and distinctly set off 
from the supraorbital ridge, and the parictals strong 1\ bent, 
the palate is almost rectangular in cross-seetiou, th(‘ iucisivii 
foramina short and broad, and the carotic canal placed in 
the median lialf of the bulla. The cheek-teeth areswolhm at 
the base, much broader than long, and usually there is no 
accessory cusplet inside the upper nor outside the lower 
molars ||. 

* Ann. & Mag. Nat. lUst. (7) xviii. pp. (lOOe). 

t ‘ Review of the Priiuales/ ii. pp. (19b‘i). 

X Bull. A.m. aMus. Nut. Hist, xlvii. pp. t^:27 48 (li):25). 

§ Aim. & Mag. Nat. Hist. (8) v. pp. 5:27-30 (1910) ; Sb. nat. Kr. 
1910, pp. 452-69 (1911). 

11 This cusplet has been observed m a single skull of C, L torquatus 
^erlin Mus, A68,09,26, from between the Ossa Lake and Sanaga River 
S.W. Cameroons), 
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la the albigena section the colour is mainly black, and 
there is no speckling whatsoever; the pelage is long and 
loose, and there is always a parietal or occipital crest. In 
the skull the profile is more evenly shaped and less convex, 
the palate is rounded in cross-section, the incisive foramina 
narrow and their roof poorly ossified behind, and tlie carotic 
canal in the middle or lateral portion of the bulla. The 
cheek-teeth are not swollen at the base, but there is an 
indication of a fold or an accessory cusplet inside and 
and outside Mi and at the base of the teeth, between 
the main cusps. 

I. Cercocebus torquatus, Kerr. 

No whorl, but in one case (torquatus) a parting on vertex. 
A conspicuous cheek-beard, erected into a crest at the 
meeting of the upper and lower section, the hairs of which 
are directed downward and upward respectively. Vertex 
always brightly coloured or speckled, the crown-patch always 
dehned by a black or white parieto-occipital band, which is 
continued behind into a neck-patch and gradually passes 
into the black spinal line which extends down to the tail ; 
tail-tip paler than rest of tail. No speckling except in 
C, t. atys^ where the crown-patch is speckled. 

Skull with the nasals strongly convex. 

Cercocebus torquatus atys^ Audebert. 

1707. Simia Atys, Audebert, ITist. Nat. Singes et Makis, fam. iv- 
sect. 2, p. 13, pi. viii. C lades Orientales ”). 

1812. Cercopitliecus fuliginostiSj E. Geofh’oy, Ann. Mus. Hist. Nat 
Paris, xix. p. 97 (no locality) 

This is the darkest form of the group, slaty grey above 
and pale grey below. The crown-patch is mixed olive and 
black, the temporal line and the parieto-occipital band black 
and the latter elongated into a black neck-patch. The 
sagittal line down the back not always sharply defined. 

No whorl on vertex, occasionally a parting in the middle 
line of the crown. Cheek-beard long and prominent. 

Face flesh-coloured, only nose, mouth, and chin blackish. 
Cheek-teeth slightly le^s swollen than in G. t, torquatus* 
breadth-length ratio of about 106. 

Hab, French Guinea to Liberia. 

The type of Simia Atys is still in the Paris Museum, 

* Primanly based (and here fixed) upon “ Le Mangabey,’’ BufEon, Hist. 
Nat. xiv. p. 241, pi. xxxii. 

Ann. <fe Mag, xV. Hist, Ber. 10, VoL i. 


44 
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Elliot has examined it, but thought it to be unidentiriable. 
On a recent visit to Paris, 1 have been able to see it by the 
kind permission of Prof. Bourdelle, and made the following 
notes : — 

(iJjuv. ; Gallery No. 220 ; mounted specimens on exhibit ; 
skull in specimen. “ Afrique occidenialo.” Bourlei de la 
Vallee, 

This is a perfect albino. The condition of the skin is 
fairly good, except that it is rather dusty, and that half of 
the tail is gone. Permanent incisors, but no permanent 
canines yet developed. The condition of the fur, more 
especially the long whiskers, leave no doubt that this is the 
species generally known as Cercocebiis fuUginosm. Un- 
fortunately, there seems to be no course but to replace 
it by Andebert’s name, as the type-specimen is fully charac- 
teristic. 

The type-specimen of Cercopitheens fuUginoms is no 
longer preserved at the Paris Museum. 

Cercocebm torquatus lunulaius, Temminck. 

1863. Cer copith eciis lunihlatus, Temminck, Esq. Zool. Guiuu p 37 
(Rio Boutry [Gold Coast]). ' 

This form is iu most respects similar to C. t. athys. The 
general colour is, however, paler, with a brownish hue, the 
lower surface, inside of limbs, and lower half of (du^eks much 
lighter, whitish, and a sagittal lino always clearly discernible. 
The crown-patch is blackish brown, not speckled, l)ut its 
posterior portion shows a creamy crescentic zone. The 
whole delimitation of the crown- patch (paricto-occipiial 
basal), the temporal line, and neck-patch arc brownish blac-k 
of the type found in C. t. aiys. 

Known at present with certainty only from the Gold 
Coast. The typc.S(Ties, collected by Pci, is still in the 
Leiden Museum. 


Cercocebus toy^quatas torqmias, Kerr. 

1792, {Oercopitheem) Mops lorqmtm, Kerr, binnmus, An 

Kingd. !>. 07* ^ 

1848, Cercocebus collaru. Gray, Liat Mamm. JhM, p. 7 f. 

Greyish brown to dark brown ; lower surface paler, but 


* Based on )[Le Maagabey h. collier blanc/’ BuHbn, UUi. Nat. xiv 
‘ p. 244, pi. 3X1111. 

t Primanly based upon AudeberPs Smia cethiops* var. a rilist 
Smges fam. iv. p. 2, pi. 3„ and Buffoa’s^^Mangabey il coH er 

blanc,” both of which are same, ^ 
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not whitish. Spinal line always present. Crown-patch 
chestnut-redj tlie individual liairs tipped with blackish. 
Temporal Ime^ parieto-occipital band, and neck-patch white, 
also tail-tip. Loner portion of cheeks whitish, but a 
broad, dark brown cheek-line present. 

Pur rather short ; whiskers shortest in the western group, 
A slight parting on forehead. 

This form is characterized by the short whiskers, the red 
crown, and wdiite instead of black markings as in the allied 
forms. It is known from the Lower Niger to the Gaboon ; 
its inland range remains to be ascertained. 


II. Cercocebus galeritus, Peters. 

A whorl or parting on vertex. "Whiskers short, but of the 
general plan as in torquatas. No crown-patch nor temporal 
or parieto-occipital markings and no dorsal line, but upper 
side more or less speckled. 

Skull with the nasals fiat and broad. 

Although clearly separable now, this group is obviously 
the eastern representative of the western big-toothed forms 
of the iorquatus type. 

Cercocebm galeritus chrysogasier^ Lydekker. 

1900. Cercocehus chrysogaster, Lydekker, Nov. Zool. vii, p. 279, pi. iii. 

(Upper Congo). 

General colour of upper side golden-brown speckled with 
black, giving a greenish general impression. Lower side 
and inside of limbs bright ochraceous orange. Outside of 
limbs darker than colour of backs, hands rather distinctly 
set ofiP, blackish brown. No crown-patch nor parieto-occi- 
pital band. No whorl but a slight parting on forehead. 

This is an extremely well-marked form, obviously closely 
related to C. g, agilis. Seven specimens are known to me, 
all from confinement and without locality. Five of them 
are skins and skulls now preserved at Lord Uothschild^s 
Museum, Triiig, A skull dated 35.IS.25 is almost iden- 
tical with a skull of C. g. agilis, Brit. Mus. No. 5.5.23.3, 
except for differences of sex. Two living specimens at Paris 
and Antwerp have also been examined. From C. g. agilis 
this form is at once distinguished by the absence of the 
whorl on the crown, the prevalence of ochre in the colour of 
the back, and the bright orange lower side. As C. g. agilis 
has been shown to occur in the whole region north of the 
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Congo, it is highly probable that the home of C. g, chryso- 
gaster is the southern and central Congo basin, south of the 
river itself 

Cercocebus galeritus agilis, E. Riviere. 

1886. Cercocebus agilis, E. Riviero, Rev, Scieiit. (6) xii. p. 15 (French 

Congo). 

1900. Cercocebus hagenhecJdj Lydokker, Nov. Zool. vii. p. 594, pi. iii. 

(Upper Ubangi Rivcrj. 

1914. Cercocebus fumosusp Matschie, Sb. Nat. Pr. p. 041 (N.W. of 

Beni [Semliki]). 

1915. Cercocebus oborlaenderi, Lorenz, Anz. Ak. Wiss. Wioii, Math. 

Nat. Kl. Iii. p. 172 (Mawambi [Ituri River]). 

Pelage fairly short ; a distinct whorl on forehead. 
Whiskers very short. 

Colour of upper side dark greyish brown strongly speckled 
with gold-yellow, especially on the fore parts, arms, and 
thighs, and particularly on the crown. Planks, lower legs 
scarcely speckled. Cheeks slightly speckled and with an 
indication of a dark cheek-line. No temporal nor parieto- 
occipital markings. Under surface whitish, soiled with 
dirty brown. 

Among the normally coloured specimens there are some 
which are, quite irrespective of locality, much paler and 
correspond to the type which has been called hagenbeckl and 
fumosus. One of the original specimens of agills in the 
Paris Museum is of this type (Cat. Gen. No. 1886-1 26). 

The range of C. g, agilis includes (he whole of the forest- 
country north of the Congo from the Ituri Forest in the 
east to the Oameroons. A young specimen in the British 
Museum from Ekun^ouru, Oban, S, Nigeria (9,6.22.1, P. A. 
Talbot colL)^ shows the overlapping of its range with that of 
C, torquatus torquaius. 

The type of hagenbecki is a <5" specimen, now at Tring, 
It was kept alive at the London Zoo from October 16, 1900, 
to April 5, 1901. 

Cercocebus galeritus gahritusp Peters. 

1879, Cercocebus galerituHf Petors, Mb. Ak. Horlin, p. 830, Taf, in. iii. 

(Miiolo [mouth of Osi and Tana Rivers, Kenya]). 

This conspicuous form, characterized at once by the whorl 

* Since the above was written this assumption has boon corroborated. 
With the kind help of Dr. Mouquet, of the Jardin des Plantes, the locality 
of the living specimen at Paris has been ascertained as Irobu, north of 
Lake Tamha ; also a freshly killed specimen from Oshwe, Lukenio River 
(no. 9404, Br. Ghesqui&re coll.), has recently been received at the Congo 
Museum^ Tervueren. 
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and toupet on the vertex, is closely allied to C. g, agilis. 
The skull, although much smaller, is distinctly of the agilis 
type, the size and shape o£ the cheek-teeth above all being 
quite unmistakable. Except the type at Berlin, two new 
specimens have been examined in the British Museum, 
agreeing in all particulars with the original specimens. The 
female is slightly paler. They were collected, as the type, on 
the Tana River, Kenya Colony, by Capt. Caldwell. 

III. Cercocebus alMgena, Gray. 

The characters of this group and of 0. aterrimus have been 
explained many years ago It is therefore not necessary 
to repeat them in detail. 

Cercocebus albigena albigena^ Gray. 

1850. Preshytis alhigena^ Gray, P. Z. S. p. 77, pi. xvi. (W. Africa). 

The characters of this rare species have been described in 
tlie paper cited above. The type-locality was assumed to 
be the Lower Congo and Gaboon. A series of skins from 
S.W, Cameroons is much like the type. Until further 
specimens from the Gaboon and Lower Congo have been 
examined, the status of typical albigena cannot satisfactorily 
be settled. 


Cercocebus albigena zenkeri, Schwarz. 

1910. Cei'cocehus albigena zenkerl^ Scliwarz, Sb. Nat. Fr. p. 456 
(Bipindi [Lokundje River, Cameroons]). 

1913. Cercocebus {Leptocehus) albigena weynsi^ Marschie, Rev. ZooL 
Afr. ii. p. 211 (Sanga River [French Congo]). 

The type-specimen of weynsl in the Congo Museum, 
Tervueren, has the pale cheeks and mantle, and is undis- 
tinguishable from zenkeri. 

Cei'cocebus albigena johustom^ Lydekker.i 

1900. Scmnocehm albigena johnstoni, Lydekker, Nov. Zool. vii. p. 694 
near Lake Tanganyika ”) f- 

1006. Cercocebus Jamrachi^ Pocock, Ann. & Mag. Nat. Hist. (7) xviii. 

p. 454, pi. xi. (Molioga [Lake Mweru]). 

1913. Cercocebus (Lepfoeebus) albigena ituricus, Matscliie, Rev. Zool. 
Afr. ii. p. 208 (between Beni and Iruinu [Semliki-Ituri 
Forest]). 


* Ann. & Mag. Nat. Hist. (8) v. pp. 527-30 (1910). 
t Probably from the Semliki or Ituri Forest (Lorenz, I c. p, 233)* 
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1913. Cercocebus alUgena ngandm^ Matacluc^ 1 . c. p. 210 (Chn}.;‘wo 

[Ugaudti]). 

1917. C[ercocehus\ alhkjena 7nawamhia(!\^ Loronz, Ann. Natuvli. Hoi- 
mus. Wieii^ xxxi. p. 2-)3 (Mawauibi [Itiiri IJiverJ). 

I have recently again examined the iypc-s|)(H‘iincns ot 
Matscliie’s raceS; but cannot find any (‘haraetc'r of more than 
individual value. There ib no doubly in niy opinion now, as 
in 1910, that the speeimeus wo both studied aiai the same, 
and are representative of C. johustom. Additional 
material in the British and Tervueren TMuseums only (!on- 
firms this result. No specimen has cv(‘r b(‘en brought from 
a district as far south as the type of jamruchi ; it is not 
improbable that the living specimen was brought from 
further north. 

IV. Cercocehus aterrimus, Oudemans. 

1890. Cercopithecus aterrimm, Oudemans, Zool, Qart. xxxi. p. 207 
(Stanley Falls). 

1899. Cercocchus congicus^ Sclater, P. Z. S. p. 827, texl-iig. (Stanley 

Falls). 

1900. Senmocehus alhigena roihchildi, Lydekker, Nov. Zool. vii, p. 51)5, 

pi. (no locality). ’ 

1906. Cercocebus Hamlyni^ Pocock, Ann. & ]\[ag. Nat. Ilihi. (7) Aviii. 
p. 208, pi. vii. Upper Congo 

1914. Cercolophocehm ccclogncdhm, ]\lalHcLie, Sb. Nat. Fr. p. 342 

(Kindu [Lualaba Paver, Upper CongoJ). 

The external characters of this species have hc(jn amply 
discussed elsewhere. The skull shows the essential characters 
of C. alUgma^ including the accessory cusp in the molars, 
but is distinguished at once by the Hatter facial fossau 
The type of Cercolophccebus coiloguathus^^ is an adolescent 
female with the still in the gums, and one of the two 
specimens upon which my doscri])tiou of the skull of 0, aler^ 
rimus was based. Additional material, moslly in ilic Oongo 
Museum;, Tervueren, show^s this form to inhabit the whole 
of the forest-area south of the Congo, Imt not north nor 
east of the great river. All tlic spe(}iinens rcctuved from 
“Stanley Falls are obviously from the hd’t bank. 

C. aterrimus is well separated from (i alhlgvna^ 1)ut 
obviously closely allied. It is represented in the (jountry 
north and east of the upper and middle Congo by 0. atbi^ 
genajohnstoni. 
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LX XXIII. — Coleoptera {Heterofiiera^ Teredilia, Malacoder- 
mata^ arid BnchidcB) from the Galapagos Islands ^collected 
on the ^ St. George ’ Expedition., 1924. By K. G. Blair^ 
B.Sc., F.E.S. 

The insects of the Galapagos Islands are of peculiar interest 
not only on account of the isolated position and long separa- 
tion of the archipelago but also on account of the detailed 
study that has already been given to them. In the most 
recent account of the Coleoptera of the islands Q Zoological 
New York, v. 1924 (Jan. 1925), part 20) Mr. A. J. 
Mutchler gives an excellent summary of all previous work 
upon the Coleopterous fauna, with a full bibliography, so 
that it is unnecessary to repeat this here t* 

That the beetle fauna is as yet by no means fully known 
is evidenced by the fact that of the material now before me 
nine out of the sixteen species have not previously been 
recorded from the Galapagos Islands. Of these six belong 
to two families, Anobiidse and Bruchidse, not hitherto known 
to be represented in the archipelago. It will be noticed 
that at least four t of these newly recorded species were 
collected at light, an ordinary “ mothing ’’ screen illuminated 
by a powerful light having been set up ashore nearly every 
evening. Further evidence of the incompleteness of our 
knowledge of this fauna is found in the brief note quoted 
by Mutchler on the results of the expedition of the Cali- 
fornia Academy of Science, which remained, I believe, for a 
full year in the islands, obtaining 150 species of beetles, 
a number more than twice as great as that of all the other 
collections combined. It is much to be regretted that this 
rich collection has never been worked out in detail. 

As no doubt the time of year at which the various collec- 
tions were made might be expected to have some bearing 
upon the results obtained, the table given below may be of 
interest. Unfortunately, however, we have no information 
regarding the period between the middle of October and the 
end of March. It will be evident, however, from the table 
that much of the success of the ‘ St. George ’ Expedition, 
which fell within the season of Dr. Baur's visit in 1891, 

t To this list of the Coleoptera must be added the triungulin larva 
provisionally assigned to Cissites {JSonfj maculata, Swed., described by 
0. T. Brues from the same expedition {ibid, part 11). 

{ Mr. Oollenette thinks that other species, concerning which he has 
no note, were also captured by this method. 
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was due to the utilisation of light as a means of attraction, 
a method which does not appear to have been adopted by 
any of the earlier expeditions. 

To Mr. C. L. Collenette, to whose exertions the present 
collection is due, I have to express my thanks for much help 
in the preparation of this paper. 


Family Tenehrionidse. 

t Siomion galapagomse, G. R. Waterhouse, Ann,& Mag. Nat, 
Hist. xvi. 1845, p. 29. 

Charles Is., numerous examples under stones, sea-level. 
Previously recorded from Chatham Is. by Linell, and a 
single specimen in April from South Seymour by Mutchler. 
It had been previously collected in Charles Is. by Com- 
mander Cookson of H.M.S. ^Peterel’ in 1875. 

Stomion Imigatum^ G. R. Waterhouse, 1. c. p. 30. 

Indefatigable Is., 3 ex. under stone at sea-level ; Charles 
Is.j 2 ex. at light ; Albemarle Is., 1 ex. at light. 

Mutchler records it from Daphne Major and Tower 
Islands in April. 


Ammophorus ohscurusy G, R. Waterhouse, 1. c. p. 32. 

Indefatigable Is., 1 ex. under stone, sea-level. 

Recorded by Mutchler in numbers from Daphne Major in 
April under stones at the bottom of the crater. The single 
individual referred to this species differs from typical speci- 
mens in having the thorax more densely and finely punctate, 
and when further material is available may prove to be of 
a distinct species or race. 

t Insects were difficult to obtain, as many species were festivating, 
lying up in snug retreats, until the wet season (or, perhaps one should 
say, the season less dry than the one the island was experiencing) should 
call them to activity again. One species of beetle was extraordinaiily 
numerous under pieces of lava. These loose blocks covered the ground, 
two or three to the square yard, and wherever we went, near the shore 
or on the slopes of the small craters inland, we found the beetles under 
almost every one. There must have been many millions. A large propor- 
tion were dead, and as the living ones were very sluggish it was not easy 
to separate them. There was no evidence of disease to account for the 
eajBualties, hut under shelter in that dry climate their chitinous bodies 
would re^t decay for monthS and perhaps years.”— C. L. Collenette, 
* Sea-^Wi Jungles,^ p. 87. 
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Family (Edemerid®. 

Oxacis galapagoensisy Linell^ Proc. U.S. Nat. Mus. xxi. 
1898, p. 266. 

James Is., 23 ex. (type-locality, Chatham Is.). 

The species is compared by its describe!* with the N. 
American Alloxacis dorsalis, Melsh., but is much more 
nearly related to 0, litoralis, Champion, from Guatemala 
and Panama, if, indeed, it is really distinct from that species. 
The punctures of the thorax are relatively large and coarse, 
very much coarser than those of the elytra, the pubescence 
is consequently scanty and is directed mainly backwards. 
In A. dorsalis the thoracic puncturation is very fine, scarcely 
coarser than that of the elytra, and the pubescence denser 
and directed forwards. From 0. litoralis, which in sculp- 
ture is identical, it differs in its slightly broader thorax and 
in the outer dark area of the elytra being more extensive, 
frequently uniting with the small scutellar patch and leaving 
only a narrow sutural band testaceous. 

^Oxacis pilosa, Champion, Biol. Centr.-Amer,, Col. iv. 2^ 
1890, p. 156, pi. vii. fig, 15, 

James Is., 1 ex. (Type-locality, Guatemala.) 

Differs from the last species in its more uniform brownish 
coloration, long, rather shaggy pubescence, which, how- 
ever, is similarly inclined on the thorax, distinct elytral 
costae, and in the much greater distance separating the eyes 
on the under side of the head. In the present species this 
distance is about twice the width of the men turn; in O.gala- 
pagoensis about equal to the width of the men turn. The tip 
of the right mandible is concealed ; on the left mandible 
some distance from tlie apex there is a slight tooth beneath. 

^Alloxacis collenettei, sp. n. 

Brownish testaceous, moderately densely clothed with pale 
decumbent pubescence. Head somewhat infuscate betweeu 
eyes, moderately densely and finely pubescent. Antennae 
extending beyond middle of elytra, second joint about one- 
tbird as long as third, last joint constricted in middle. 
Eight mandible with a subapical tooth above ; last joint of 

* Indicates species additional to the known fauna of the Galapt^os 
Islands. 
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maxillary palpi elongate, apex oblique, rather shorter than 
inner side. Thorax widest near front, Aiith a broad trans- 
verse depression behind anterior margin and a smaller 
depression before base ; surface closely and finely punctate, 
pubescence moderately dense and directed forward. Elytra 
obviously wider than thorax, subparallcl, each with the 
suture aud four rather broad costae distinctly raised, the 
costce more or less sharply limited by a fine depressed line 
ou each side, the cost^ and the intervals subequal ; the 
surface, both of costae and intervals rather dull, alutaceous, 
with scattei’ed granules, each of which bears a moderately 
long, backwai’d sloping seta ; this pubescence distinctly 
coarser and sparser than that of the thorax. 

Length 0-11 mm. (average about 8 mm.). 

James Is. ; (type) Indefatigable, Charles, and Albemarle 
Is . ; mostly at light. 

Closely allied to A. seymourensis, Mntchler, which indeed 
I thought that it might be, but Mr. Mntchler has very 
kindly compared a specimen with his type and notes the 
following differences : head in seymourensis shining and 
devoid of pubescence ; thorax with pubescence lying 
similarly forward, but very short aud sparse ; elytra with 
practically no traces of impressed strise, and the pubescence 
somewhat short and sparse. 

Of the Central American species it most closely resembles 
Oxacis Uneatula^ Champ., but is uot very closely allied, for 
the latter has no tooth near apex of right maiidiWe, and the 
last joint of the maxillary palpi more elongate, with the 
inner edge very short. 

The series before me exhibits considerable variation, some 
individuals having a more or less sharp depression on each 
side of the disc of the thorax before the middle; some have 
the suture aud lateral margin, aud some even the costae, 
paler than the rest of the elytra. The sexes are not easy 
to distinguish unless the genitalia are exposed, though the 
males have rather longer antennae and the fifth ventral seg- 
ment of the abdomen subtruucate at the apex. 

Family BostricMdse^ 

Amphicerus cormtus, Pallas, i^^uhsp. galapagamsy Lesne, Bull 
Mus. Paris, 1910, p. 184. 

Apate sp,, a. R. Waterhouse, Ann, & Mag. Nat. Hist. xvi. 1845, 
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Bostrtchus uncinatus^ Germ., C. 0. Waterhouse, Proc. Zool. Soc. 
London, 1877, p. 82, 

A7nph{cerus punctipemiis^ Leo., Liuell, Proc. Nat. Mus. Washington, 
xxi. 1899, p. 250. 

Charles Is., 5 ex. ; Albemarle Is., Tagus Cove, 1 ; all 

at light. 

Collected by Charles Darwin on Chatham Is. on the dead 
branches of a mimosa tree. 

Tetrapriocera tridens^ Fabricius, Ent, Syst. i. (2) 1792, 
p. 302 ; Le&ne, Ann. Soc. Ent. France, 1900, p. 483. 

Tetrapriocera hnqicorais. Oliv., Linell, Proc. Nat, Mus. Washington 
xxi. 1899, p. 259. 

Charles Is., at light, 1 ex. 

Family Anohiidse. 

"^Trichodesma denticollis^ sp. n. 

Oblong, pitchy brown, covered with a moderately dense, 
subdepressed, irregularly lying, grey pubescence, with which 
are intermingled longer erect haiis. Thorax slightly trans- 
verse, widest about the middle, where it forms a stout 
projecting angle on each side j behind this angle the sides 
are somewhat excised, sinuate, with posterior angles com- 
pletely rounded ; disc strongly gibbous behind the middle, 
the front of the gibbosity feebly sulcate, the sulcus not 
reaching the anterior border, with a pair of elongate black 
patches of hair on the anterior summit of the gibbosity, 
and a pair of similar but smaller patches in front of them. 
Elytra rather irregularly punctate, the pubescence of mixed 
grey and brown hairs, the absence of brown hairs in certain 
areas forming indistinct pale markings — /. e., a patch across 
the base, a median zigzag hand, and an apical patch, 
further, there are one or two small patches of dark hair on 
the edge of the basal and apical jiale patches. 

Length 6 mm. 

Charles Is. (type) and Indefatigable Is., 1 ex. at light 
from each locality. 

More closely resembles T. pulchella^ Schaeff., from Texas, 
than an\ of the Central American species of Gorham, 
agreeing with it in the irregular elytra! puncturation and in 
the pattern formed by the pubescence, except that this 
pattern is very much less distinct, and the median pale band 
is expanded both ways along the suture. It differs, however, 
in the strongly angulate sides of the thorax. 
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^Thaptor galapagoensis, sp n. 

Oblongj pitchy-brown^ subopaque, covered with a short, 
moderately dense, decumbent pubescence. Head concealed 
from above by the projecting thorax ; the latter about twice 
as wide as its median length, anterior and posterior margins 
broadly lobed in the middle ; anterior angles acute, deflexed ; 
posterior angles rounded ; surface moderately densely punc- 
tate, the intervals between the punctures densely punctulate. 
Elytra wider than the thorax, about twice as long as wide, 
sides subparallel, the three outermost striae sharply defined, 
the two external deeply impressed in the posterior half, the 
other striae represented by rows of large punctures, epipleural 
lobe with an abbreviated, oblique, median stria ; intervals 
slightly convex, especially towards the sides, punctured like 
the thorax, the larger punctures not as* big as those of the 
striae. 

Length mm. 

Charles Is. (type), James Is., Albemarle Is., at light. 

Resembles T, pupatus^ Gorh., from Guatemala, but more 
opaque, much more strongly sculptured, and with a greater 
development of the elytral striae. From the Chilian Calym- 
mad&'us capucinus, SoL, it differs further in not having any 
pronotal hood, the anterior lobe not breaking the general 
convexity of the thorax. 

"^Eupactus georgicuSy sp. n. 

Ovate, very convex, glabrous, black or pitchy black. 
Head briefly carinate on vertex. Thorax with anterior and 
basal margins sinuate, posterior angles very obtuse, disc 
finely and remotely punctate, not more strongly so towards 
the sides, punctures round. Elytra with a broad shallow 
submarginal impression behind the epipleural lobes, finely, 
irregularly, and rather sparsely punctate, punctures a little 
finer than those of thorax, elongate. Abdomen sparsely 
punctate, punctures not coarser or more numerous towai'ds 
the sides of the segment. Last ventral segment with a deep 
marginal groove interrupted in the middle. 

Length 2| mm, 

Charles Is., 1 ex. beaten from vegetation. 

Must be closely allied to the North American E. nitidvs^ 
Lee., from which it differs in the elongate elytral punctures, 
and in the sparser, more even puncturation of the underside. 
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"^Eupactus alutaceuSj sp, n. 

Ovate, very convex, very finely, sparingly^ and incon- 
spicuously pubescent, testaceous, with the elytra pitchy. 
Head briefly carinate on vertex; thorax very finely and 
sparingly punctate, each puncture bearing a short fine erect 
seta, the space between them finely reticulate or alutaceous. 
Elytra with snbmarginal impression on posterior third only ; 
sculpture like that of thorax. Underside similarly punc- 
tured to dorsal surface, but punctures and pubescence 
denser towards sides and apex ; last ventral segment with 
deep marginal groove interrupted in middle. 

Length 2^ mm. 

James Is., 1 ex. in rotten wood. 

Resembles the Mexican E. semirufuSj Champ., in colour, 
but differs entirely in sculpture. The surface is obviously 
less nitid than that of E, georgicuSj but a fairly high mag- 
nification ( X 60) is required to bring out the reticulation 
and the fine hairs. 


Family Cleridae. 

^Pelonium longfieldcB^ sp. n. 

Elongate, slightly tapering from behind forwards, pubes- 
cent, brownish testaceous, with the front of the head, the 
knees, and the tarsi black, the elytral margins and the rest 
of the legs paler. Head densely punctate, eyes large, 
prominent, more or less approximate ; antennse 11-jointed, 
the last three joints expanded, sexually dimorphic. Thorax 
slightly longer than wide, strongly attenuate just before 
base, densely and rather coarsely punctate; disc infuscate 
to a variable degree, the dark spot sometimes medially 
divided. Elytra somewhat expanded behind middle, irre- 
gularly punctate, punctures on basal half large and deep 
with the interspaces finely punctate, posteriorly uniformly 
finely punctate, the transition between the two types of 
pnncturation gradual. Abdomen beneath infuscate, the 
posterior margin of each segment and a small spot on each 
side yellow' ; pnncturation moderately fine, not very dense, 
the yellow segmental margins impunctate. 

cj . The first two joints of the antennal club divided 
below the middle, the free branch rather longer and thicker 
than the main branch ; fifth ventral segment emarginate at 
apex, leaving sixth prominent. 

$ . First two joints of antennal club expanded into a 
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bi’oad triangular lobe on inner side, not including the apex, 
and projecting a little forward of it, about as long as apical 
width; tifth reiitr.J segjneiit of abdomen broadly rounded. 

Length 10-1 1 mm. 

Charles Is., James Is., Indefatigable Is., and Albemarle 
Is. (Tagus Covej, both sexes at light. 

Very close to, and perhaps only a variety of, P. luridum^ 
Gorho, from Panama, but darker in colour and more 
coarsely punctate. In P. laridnm tiie first two joints of the 
antennal club are more elongate, distinctly longer than their 
apical width. Tlie four specimens in the British Museum 
are all ? . It is rather strange that this species, apparently 
not uncommon on all the islands, should not have been 
found by the earlier collectors. 

I have pleasure in naming this species after Miss 0. E. 
Longfield, to wliose able assistance in the field many of 
Mr. Colleuette^s captures were due. 

JNecrobia rufipes, de Geer, Mem. v. 1775, p. 165, pi. xv. 
fig. 4 (^Clerus), 

An insect of cosmopolitan distribution, being carried 
everywhere by commerce. Commonly known as the copra 
beetle, from its abundance in tlie vicinity of this commodity, 
it frequents stored merchandise in great variety, in many 
cases being probably a predator on other insect- pests 
present, though in others the larva appears to feed upon the 
particular product in question. 

Family BrucMda. 

'^Spe7'mophQgus galapagoensis^ sp. n. 

Orate, reddish or brownish testaceous, clothed witli a 
moderately dense pale pubescence, that of the elytra macu- 
late, Eyes prominent ; thorax about twice as wide as long, 
sides slightly rounded, anterior angles subrectaiigular, but 
deflexed and invisible from above, posterior angles somewhat 
obtuse; disc finely and moderately sparsely punctate, the 
interstices finely and densely punctulato. Scutellum about 
twice as long as wide, parallel-sided. Elytra widest behind 
the middle, the sides gradually rounded, the striafe fine and 
cleanly cut, tlie punctures in them small, not encroaching 
upon the intervals, not very obvious, first stria abbreviated 
at apex of scutellum ; intervals feebly convex, finely and 
densely punctulato with a few larger punctures near apex ; 
the pub^cence fojrms numerous small, not very sharply 
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defined pale spots, a little more elevated than the darker 
intermediate spaces, these spots not conspicuously more 
evident on the alternate interstices; the derm of elvtra 
beneath the pubescence also maculate or tessellated, the 
lighter patches bearing the lighter pubescence; pygidium 
subtriangular, rounded at apex, puncturation very similar 
to that of thorax. 

Length 4 mm. 

Albemarle Is., Tagus Cove, 2 ex., the smaller, redder one 
lacking the head and thorax. 

Allied to S. hoffmaftnseggi, G-yll., or, still more nearly to 
S. togatuSj Sharp, from Guatemala, from which it differs in 
the more deeply cut elytral strije with punctures scarcely 
evident, and in the finer and more even maculation ; in 
S. togatus the pale spots are much longer, and con- 
fined to the alternate interstices ; in this species also the 
second and third intervals are depressed along the disc 
leaving the sutural interval evidently raised, whereas in 
S. galapagoensis the transverse convexity is unbroken. 

, ^BrucKus fuscomaculatiis^ sp. n. 

Shortly ovate, fuscous, clothed with a rather dense grey 
pubescence, with fuscous spots on elytra ; legs red. Antennae 
fuscous, short, compact, gradually thick^ened to apex ; 
thorax wdth basal median lobe broadly truncate, lateral 
sinuations sharp. Elytra! striae cleanly cut, with punctures 
scarcely evident ; intervals, except the first which is very 
narrow, fiat and even ; fifth interval tuberculate at base ; 
the fuscous spots are situated as follows : — on the humerus, 

- rather large and produced backn ards ; a small spot on 
fourth interval a little behind the base ; a larger spot on 
third interval a little behind middle ; a largei spot on eighth 
and ninth intervals a little anterior to the last; the apex, 
rather broadly, w ith a few enclosed pale spots ; in addition 
to these, each interval except the first has a series of minute 
dark dots rather widely spaced. Legs red, with terminal 
joint of tarsi fuscous ; posterior femora armed with one 
sharp tooih beneath, with two denticles behind it; posterior 
tibial spur about as long as apical width of tibiae. 

Length 2-| mm. 

James Is., 1 ex. swept from vegetation. 

Allied to the cosmopolitan B. obtectus, Say, or, more 
nearly, to B, puelius p from Panama, in which the 

fifth elytral interval is not tuberculate at base, the striae are 
wide!', more obviously punctate, and the intervals lack the 
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series of minute spots. B, obtectus^ though it has the series 
of minute spots on the intervals^ lacks the tubercle at the 
base of the fifth interval, has the striae much more coarsely 
punctate^ the posterior femora largely black at base^ and 
the tibia! spur less than half as long as the apical width of 
the tibia. 


Table showing Species captured by the different Expeditions 
to the Galapagos Islands. 


! 

CO 

^co 

'p M 
S o 

xC 

Frig. ‘ Eugenie,’ 
11-20. r. 1852. 

.2 xo 
Pri CO 

w 

® 00 
O 00 

eS 

CO 1 

S.S. ‘Albatross/ 
28. iv. 1891. 

05 

..00 

S w 

pq-^. 

. «D 

ti 1 

P-p 

05 

Williams Exp. 
iT. 1923. 

05 

Sf.a 

d5 00 

, 1. 

4 

IM 

Stomion galapagoense 

+ 


H- 

4- 

.. 

+ 

4- 


bauri 









helopioides 




+ 





Imvigatum 

-f 






+ 

+1. 

Ammophorus galapagoensis . 

+ 






bifoveatus 

H- 



-h 





CQoksoni , . . 



+ 






(?— caroli) 



+ 





obscurus 

4- 





+ 

+ 

+ 

Pedonaeces galapagoensis . . 

+ 





coslatus 

+ 








. — — -mnTm ^ r - t - - 


1 







pubes cens 


-p 





+ 


bauri 







Gnatbocerus comiitus 






+ 



Pbaleria manicata 


+ 






Lobopoda galapagoensis .... 



+ 





Cissites maculata (?) 







-j- 


Oxacis galapagoensis 






4 

• • 

4- 

pilosa 








4- 

Alloxacis seymourensis 









collen&ttei 








4-/ 

Tetrapriocera tridens 




+ 




4-/. 

Ampbieerus galapaganus. . . 

+ 





+ 


4-/. 

Triohodesma deiiticollis .... 








4-^. 

Tkaptor galapagoensis 









BupacttiS georgicus 








4- 

4- 

aliitaceus 








Ptlonium lirngfleldcB 








4-^ 

Necrobia xufipes 








1 

Sphet'niQphagus galapagoensis. 







4- 

BinjiShus fusco7namlatus . . , . 








4“ 


1. signifies captured at light. Names in italics are those of 
species described as new. 
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LXXXIY, — So}?ie NematocerouB Diptera from Yunnan and 
Tibet, By ¥. W. Edt^taeds. 

(Pnblislied by permission of the Trustees of the British Museum.) 

[Plate XIX.] 

The present paper is a combined report upon a considerable 
amount of material of ISTematocerous Diptera in the British 
Museum collections from Tibet and from high altitudes in adjacent 
territories. This material was derived from a number of diiferent 
sources ; — (1) A comparatively small number of specimens 
existing in the National Collection previous to 1922, and obtained 
by Messrs. A. E. Hobson, H. L. Walton, and others. (2) A col- 
lection made by Prof. J. W. Gregory in 1922 in the mountains of 
northern Yunnan, not far from the Tibetan borders. (8) The 
collection of the 1924i Everest Expedition, made by Major 
B. W. G. Hingston ; this collection included, in addition to 
Tibetan material, a number of specimens taken on the journey 
through Sikkim — as most of these belong to known species, and 
are to be regarded as pai*t of the fauna of the Himalayan foot-hills, 
they have not been discussed here, (4) One species collected by 
Mr. F. Kingdon Ward in south-east Tibet in 1924. (5) Tibetan 

material received during the last two years from Lt.-Col. F. M. 
Bailey, political officer for Sikkim, Bhutan, and Tibet. 

As might have been anticipated from the paueily of information 
previously available regarding the Nematocerous fauna of this 
region, most of the specimens appear to belong to undescribed 
species. This is especially noteworthy in regard to the genus 
Tipida^ of which I have found it necessaiy to describe no fewer 
than twenty species as new. In attempting to determine these 
I have examined material of nearly all the Indian species 
described by Brunetti, and have studied the descriptions of close 
on a hundred Oriental and Eastern Palaearctic species published 
by Alexander, but in only a veiy few cases was a name dis- 
covered which could apply to the species before me. It is clear 
that the genus Tipula must attain a vast development, amounting 
probably to many hundreds of species, in the mountains of Asia. 

The most interesting insects in these collections are those which 
show evidence of adaptation to life at high altitudes. Very few 
can be claimed as falling in this category. Two species {Fen- 
tlietria pilosa and Chironomus sp.) show a marked increase in 
hairiness, such as occurs in various other groups of animals in 
this region. Two species of Tipula {T, scandens and T. iardi- 
grada) show a reduction of the wings in the female sex, this 
also being the ease in a few other species of Tipula of high 
mountain regions. 

From a zoo -geographical point of view the most interesting 
Ann. & Mag, N. Hist. Ser. 10. VoL i. 45 
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fact is perhaps the occurrence of a Scandinavian species (%52- 
diamesa puhif arsis) at a height of 17,000 ft. on Mt. Everest. 
The general conclusion seems indicated that up to 10,000 or 
12,000 ft. the fauna is almost purely Oriental in type, hut^ above 
this altitude there is a definite admixture of Palsearctic species. 

Mycetophilidse. 

Several species of this family, refemble to the genem Macrocera, 
Uxechia, Bhymosia, etc., were obtained by Lt.-Col. Bailey in the 
Chumbi Valley. These will be discussed in a future paper. 

Bibionidse. 

Crayitxila motscliulshii, G-imm. 

Tibet : Eongshar VaUey, 11,000-12,000 ft., 27-30. vi. 1924, 
3 6 (Major B. W. G. Singsfon). N. China: Eialgan, 2 J 
(collector unknown). 

The males before me agree with Gimmerthal’s description in 
having the reddish coloui‘ of the thorax extending forwards at 
the sides almost as far as the shoulders, and in having the last 
antennal segment small and rounded. They further agi-ee as 
regards venation with the figure given by Loew (Berl Ent. 
Zeitschr. ii. p. 106, 1858) ; cell M^ is shortly stalked and cell Gu^ 
widely open. But, whereas Gimmerthal figures the hindtibia^ and 
tarsi as slender, and describes the legs as simple, the Tibetan males 
have the tip of the hind tibia and the first segment of the bind 
tarsus considerably swollen. In these specimens the claspers are 
curved almost into a semicircle, the tip being rather blunt. 

The genus Grapitulay founded upon the present species, is ex- 
ti'emeiy close to Benfliefria^ differing chiefiy in the position of 
-svhich is placed beyond two-thirds of the length of Bs in the 
former, before this point in the latter. Brunetti distinguished 
Crapitida ( = B]eciomyia) by the sessile cell JIZJ, but this is not 
constant. 


Orapitida japon ica (Wied.). 

Ytonajn: N. of Chi-Tien, Yang-tse-kiang, 7000-8000 ft., 
3, viii. 1922, 5 6 (Brqf. J. W. Gregory). 

This is the common Oriental species, which has frequently been 
recorded by Brunetti and other writers as OrapUula melanaspis, 
and of which O. motsclnilsJcii has been regarded as a synonym. 
I now believe, however, that all three are distinct species. 

0. japonica^ Wied. (iqnicoUis^ Walk.), is represented in the 
British Museum by a long series of specimens from Simla, Dar- 
jiling, Ehasia Hills, Canton, Yokohama, and elsewhere. A study 
of this series shows that the following charactei’s differentiate 
the species from €. motschnlslcn t — Size larger; antennse of d 
shorter, but tha last (twelfth) segment longer, being almost twice 
as tong as^ himd red area of prasscutum not nearly reaching 
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shoulders at sides ; male clasi^ers equally strongly curred, but 
more pointed at tip ; wings more uniformly blackish, cell 
sessile, cell On, either closed or very narrowly open ; tip of hind 
tibia and first segment of hind tarsus much swollen. 

It should be noted that Wiedemann, in describing this species, 
mentioned the manuscript generic name Thyenesfe, stating that it 
differed slightly fi’om Tentlietria in venation. Should this be 
regarded as a valid publication of a new generic name, Tlirem^te 
would have to replace Crapitula. 

Crapifiila melanaspis (Wied.). 

I have before me a male from Java, which is evidently the true 
G, melanaspis. It shows the following features : — Antennae as in 
G. japonica. Black area on front of mesonotum produced back- 
wards in a rather sharp point to within a short distance of the 
scutellum (a condition which justifies Wiedemann’s description of 
the thoi’ax as having two reddish lateral patches, confluent in front 
of the scutellum). Neither tip of hind tibia nor first segment of 
hind tarsus noticeably enlarged. Claspers much less cui-ved than 
in the other species, more slender and much more sharply pointed. 
Wings as in C. japonica, except that cell Gxi^ is a little more 
widely open. 

Tentlietria pilosa, sp. n. 

5 . Body wholly black. Head clothed with long black hair, 
more densely on under surface. Pubescence of eyes long and 
dense, longer even than diameter of eye. Antennae 12-segmented, 
last segment rounded, about half diameter of penultimate. 
Thorax and abdomen conspicuously and rather densely clothed mth 
black hair, rather shorter than that of the head. Legs entirely 
black ; front and middle femora with long Mack hair. Wings 
dark grey ; costal cell blackish ; stigma deep black. ^ It^ about 
half as long as ; T—^n placed at or just before two-thirds of the 
length of Rs. Halteres black, - 

Length of body 11 mm, *, wing IS mm. 

Tibet : Chumhi Valley, 11,000 ft., 2. iv. 1924, typo $ . Jelap 
La, 12,000 ft., 1. iv. 1924, 1 £ {Major R, W. &. Singston). 

Very distinct from all other known members of tbe genei-a Teip 
thetria and Tlecia by the extremely long hair on the eyes ; in 
other species the hairs are scantier, and only about as Jong as 2—4 
facets. F.pilosa superficially resembles Bibio olscuripemiis, de 
Meij. 

Biiio consangmneu$i Lw. 

YxJisrKA^F: Near Lonsha, 7200 ft., 31. vii. 1922, 2 5 {Trof. 
J, W. Gregory'). Tibet : 16,000 ft., 1 d (no exact data). 

The male from Tibet agrees with the specimen from Ochotsk, 
mentioned by Loew as a variety ; the females are typical 

45 * 
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Bihio nigriveniris, Hal. 

Tibet: Eongsliar Yalley, 13,000ft., l.vii. 1924, 1 c? {Major 
B. W. G. Sing st on). 

The hind tibiae are slightly more swollen than in British 
examples of the species, but no other differences are apparent. 
Specimens have also been received from Mr. F. J. Mitchell, taken 
at high altitudes in Kashmir. 

Cnlicidse. 

No mosquitoes were represented in the Mount Everest collec- 
tions, but the following were obtained by Lt.-Col. Bailey in the 
Chumbi Yalley, at about 10,000 ft. : — Anopheles gigas, var. sim- 
lensis^ James: Cidex mimeiicus, Noe; AtJes {Fuilaga) piilcliri- 
venter, Giles; AeJes (AhlimorpJnis) vexans, Mg. The first two 
were found living together in the same pool. Attles vexans was 
also found bv Prof. Gregory in Yunnan (Gadzu Be-t’a, 
23. vii. 1922). 

Chironomidae. 

Syndiamesa piilifarsis, Zett. 

Tibet : Eongbuk, 17,000 ft., 23. v. 1924, 1 cf , 1 ? , “ over pools 
of clear water on glacier ” {Major R. JV. G. Mingston). 

The male claspers are rather broader than in Scandinavian 
specimens, but there can be no doubt of the specific identity. 

Diamesa sp. 

Tibet : Eongbuk, 16,500 ft., 22. v. 1924, 1 $ {Major R. JV. G. 
Mingston). 

Similar to the European D. walth, Mg,, but antennfe rather 
longer, last segment not at all swollen ; wings rather milky by 
reflected light. 

Cliironomus sp. 

Tibet : Tinki Dzong, 14,500 ft., 1. v. 1924, 2 $ {Major 
R. W. G. Mingston). 

A rather large black species with blackish halteres, very much 
resembling the European G. gilicornis, Fab., but antennae with 
more numerous hairs in verticils, and fli’st segment of front tarsi 
distinctly longer than the tibia (1*2 : 1). 

Tipulida. 

Tipnda gregoryi, sp. n. 

$ . Mead brownish grey, with indications of a darker median 
line. A black spot immediately above the root of each antenna. 
Front a little over half as broad as one eye ; frontal tubercle 
prominent and slightly bifid, Eostrum ochreous above, dark brown 
at sides and beneath ; nasus rather long. Antennse with the scape 
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ochreous, flagellum dark brown ; verticils long ; palpi blackish. 
Thorax chocolate-brown above, darker towards sides of prsescutum 
and scutum ; pronotum ochreous at sides ; prcescutum with an in- 
distinct pale central line, and indications of four slightly paler 
stripes. Pleurae ochreous on the upper part; a broad chocolate- 
brown stripe extends from neck to base of abdomen, sharplj 
defined above, but passing beneath into an equally broad greyish 
stripe ; lower part of stern opleura chocolate-brown. Postnotum 
brownish, rather densely hairy. Ahdomeji mainly light brownish- 
ochreous, darker apically and at sides of tergites. Ninth segment 
only slightly developed ; anal valves of ovipositor rather short and 
deep, but longer than the genital valves. Legs brownish ; tarsi 
and tips of femora and tibiae blackened ; spurs normal. Wings 
broad, brownish, stigma and a spot over base of Rs deeper brown; 
veins mostly paler brown ; sparse yellowish markings aiTanged 
somewhat as in T. tliihefana^ de Meij. ; a narrow complete yellowish 
transverse fascia at arculus ; Sc reaching to within a short distance 
of the upturned tip of R^ ; R^ long and complete ; R^ somewhat 
curved; R^^-^ markedly sinuous , discal cell large. Squama with 
numerous short black hairs at outer angle. Halteres dark brown. 

Length of body 23 mm. ; wing 28 x 8 mm. 

Yttnnan : Atuntzu, 11,000 ft., 18. vii. 1922, 1 $ {Rrof. J, W, 
(Gregory). 

This species belongs to the group of T. fhihetana, de Meij,, T. 
tessellatipennis^ Brun., and T griseipennis, Brun. ; it is closely 
related to the first-named, but the thornx is very differently 
coloui’ed. 


Tipula waltoni^ sp. n. 

5 . Allied to T. gregoryi, sp. n,, differing as follows : — No black 
spot above roots of antennae. Eostrum less dark at sides. Prse- 
scutum with four brown stripes, the margins of which are narrowly 
darkened ; middle pair contiguous, but separated fi'om the lateral 
pair by broadish ochreous lines which reach forwards almost to the 
front margin, this, however, being naiTowly darkened. Sides of 
scutum paler than centre. Pleural stripes ill-defined, but similarly 
arranged. Wing- markings sHghtly different, the narrow transverse 
fascia at base being incomplete. -^44.3 less sinuous; with a 
well-marked vertical section at base. Halteres pale. 

Length of body 21 mm. ; wing 24 mm. 

Tibet: Hyangtse, 13,000 ft., vi. 1904, 1 $ {Lt,-Col. S. J. 
Walton). 

Tipula liohsoniy sp. n. 

$ , Head chestnut-brown, unmarked, surface dull above, sides 
of rostrum shining. Front about as broad as one eye, tubercle 
moderate. Eyes almost touching on under side of head. Eostrum 
moderately long, nasus scarcely developed. Antermse with the 
scape coloured like the head, first segment strongly constricted in 
middle and with two other minor constrictions ; flageEum yellowish 
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(terminal segments missing), first segment scarcely longer than 
second, basal enlargements of following segments most distinct 
on upper side, verticils long. Palpi ochreous. Thorax chestnut- 
brown above, passing to orange-brown on postnotum ; no definite 
markings, but a narrow whitish line on margin of pimscTitum. 
Pleurse with a broad orange stripe from side of pronotum to wing- 
base, lower part orange-brown. Postnotum with rather dense pale 
hair. ^^^^ 0772 ^^ almost uniformly orange-brown. Ovipositor very 
short ; anal valves not sti’ongly chitinised, haiiy on basal half, tip 
rounded ; genital valves pale, shortly conical, Le^s with coxae, 
tinchanters, and front femur uniformly orange-brown (rest missing). 
Wings with a strong yellowish-brown tinge, faintly lighter in 
places, notably at base of discal cell. Stigma not indicated. A 
faint gi’ey spot in middle of cell and a grey streak along lower 
edge of discal cell, darker proximally (over basal section of 
and extending into base of cell My A nan*ow grey seam on outer 
part of posterior mai'gin, interrupted in middle of cells J/y M^, 
and My Venation : reaching nearly to base of upturned tip of 

; iBslong ; jSg long and complete ; somewhat curved. Discal 
cell large, very pointed apically owing to the almost horizontal 
position of in. with a rather long vertical section at base. 
Squama with short hairs at outer angle. Halteres light brownish. 
Length of body 25 mm, ; wing 29 mm. 

Tibet : Tatung, 4500 ft., 1 $ {A. JE. Hohsoii). 

In spite of jthe very diferent colouring of body and wings, this 
evidently belongs to the same group as the last two. 

Tipida tJiihetana, de Meij. 

I am indebted to Prof, de Meijere for the loan of the type of 
this species, on which I have made the following notes : — 

Very similar to T, gregoryi and T. roaJtoniy but rostrum entirely 
blackish and first antennal segment dark brown. Between the 
prsescutal stripes is a pair of ochreous lines, which do not nearly 
reach the front margin ; their anterior ends (immediately behind 
the pseudosuture) are somewhat enlarged, giving the impression of 
a pair of spots. Pleurae without definite markings, obscurely 
darker in middle. Hypopygium; Ninth tergite with a pair of 
blackened, bare, triangular projections in middle, below each of 
which a strong tooth projects ventrally. Eighth sternite unmodi- 
fied. Ninth sternite clothed Avith dense yellow woolly hair, and 
with a pair of small pencils of longer orange hair. Outer claspers 
simple, tapering, broad at base, wdth tootli-like projection on inner 
face near tip ; inner claspei-s small, Avith dense yellow hair at base. 
Claws toothed. Wings as figui*ed, 

Tipula tmrdiy sp. n. 

c? . Head rather dark greyish ochreous on vertex, blackish at 
sides. Front at narrowest point a little over half as broad as an 
egne, taierda rather snaalh Rostrum moderately long, but Avithout 
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distinct nasus ; dorsal surface greyish ochreous, a rather narrow 
and slightly oblique blackish stripe on each side, below which the 
colour is dai'k brown. Antennse short, dark brown ; scape scarcely 
paler, the first segment with two or thi'ee sti-ong constrictions; 
bases of flagellar segments scarcely enlarged, with moderate 
verticils. Thorax : Pronotum dark brown. Prsescutum with three 
rather broad grey stripes, the middle one darker than the lateral 
pair, and still darker, almost black, in the middle ; all three stiipes 
bordered with dull black, these black borders contiguous between 
the stripes and also with the broad black margin of the prsescutum. 
Scutum grey, broadly margined with black. Scutellum and post- 
notum with changeable greyish markings. Pleui’fe brownish 
ochreous above, dark brown below ; a broad dull blackish stripe 
extends from neck to below wing-root. Abdomen dark brownish 
ochreous, darker apically and at sides of tergites ; ventml hairs 
arising from dark dots. Hypopygium small. Ninth tergite broad, 
gently emarginate, with small median bare projection, the margin 
of which is split into four points. Eighth and ninth sternites un- 
modified. Outer elaspers ochreous, bilobed, dorsal lobe flattened 
dorsally and almost bare, ventral lobe thumb-like, pubescent. 
Legs dark brownish, tips of femora still darker ; spurs normal, 
claws simple. Wings pale grey, with numerous dark brown spots 
and clear whitish patches, as shown in figure; veins unusually thin, 
Sg not reaching base of stigma. long and complete ; 
curved; -S4+5 sti'ongly sinuous; discal cell large. Squama with a 
few minute hairs at outer angle. Halteres with ochreous stem 
and black knob. 

Length of body 21 mm, ; wing 26 mm. 

S.E, Tibet : Tsangpo Yalley, Doshong La*, 10,500 ft., 
26. vi. 1024 {T. Kingdon Ward'). 

This very handsome Tipula is closely related to T. splendens^ 
Brun. (E. Himalayas), differing chiefly in the markings of the 
thorax and wings and in the dark antennal flagellum. 

Tipiila griseipennis^ Bran., var. 

Tibet : Tasam, Rongshar Yalley, 12,000 ft., 19-28. vi. 1924, 
2 6 • Phusi La, 16,500 ft., 3. viL 1924, 1 5 {Major M. W* G-* 
Stngsfon). 

These specimens differ from Brunettis type (from Badrinath, 
Garhwal distinct) in having the first abdominal tergite in both 
sexes entirely ochreous, without any trace of two large squarish 
blackish spots,” and the ninth tergite of the <5 with the median 
spinulose projection more rounded. Important diagnostic features 
not mentioned by Brunetti are the fellowing: — Nasus absent. 
Outer elaspers of <S deeply divided into two lobes, the dorsal lobe 
of irregular shape. Pleural suture of hypopygium not indicated. 
Anal valves of ovipositor rather slender, slightly turned up at tip, 
of even width throughout (not enlarged at base) ; genital valves 
elongate-conical, pointed. 
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Tipula hodpa^ sp. n. 

cT . Head dark greenish grey without definite markings ; ros- 
trum lighter beneath. Front about two-thirds as broad as one 
eye, tubercle slight ; eyes well separated beneath. Kostrum rather 
short, no trace of nasus. Antennae with scape ochreous, flagellum 
black ; if bent back would reach about to base of abdomen ; verti- 
cils moderate, basal enlargements of segments very slight. Palpi 
black. Thorax dark greenish grey ; pi’sescutum with three rather 
broad darker grey stripes, the margins of which are almost black. 
Scutum unmarked, except for a small blackish spot on each side 
close to suture. Scutellum, postnotum, and pleurte without definite 
markings. Abdomen with segments 1 and 6-9 dark, remainder 
dull ochreous. Hypopygium small, hlinth tergite moderately 
large, without long hair, equally trilobed at tip, the median lobe 
simple, rounded, with numerous black spinules. Eighth and ninth 
tergites unmodified. Outer claspers oclu’eous, split almost to base 
into two subequal simple lobes, the ventral lobe rather broader and 
more pubescent than the dorsal lobe. rather short, brownish ; 

tarsi and tips of femora and tibije blackened. Spurs normal, 
claws simple. Wings with dark greyish ground-colour, with 
numerous small yellowish areas as figured. In cell on vein Cn 
close to its tip is a small grey cloud which is almost surrounded by 
yellowish. Be ending much before tip of 'Ey Es moderately 
long, over t^vice as long as the short long and complete ; 

gently curved. arising near base of diseal cell, m-cii joining 
at its base. Squama with a few short hairs. Halteres 
ochreous, 

5 . Resembles the d • Antennae somewhat shorter. Ovipositor 
short, oiunge; anal valves moderately chitinized, of even depth 
throughout (not enlaiged at base) and about half as long again as 
the conical genital valves. 

Length of body 11'5-13 5 mm. ; 'wing 12*5-14 mm. 

Tibet: Eongshar Talley, 15,000 ft., 2. vii. 1924, 5 d, 1 $ 
{Major R. W. G, Sbigston), 

Allied to T. griseijjennis^ Brun., but much smaller; wing- 
markings rather different, flagellum black instead of yellowish, 
etc. The name ^^Bodpa” is that of tribes inhabiting southern 
Tibet. 


Tipula trilohataj sp. n. 

d . Sead dark grey. Front nearly as broad as one eye, frontal 
tubercle moderate. Rostrum blackish, without definite nasus. 
Antennse moderately long and stout, if bent back would reach 
nearly to middle of second abdominal segment; scape brownish 
ochreous, flagellum black, segments with slight basal enlargements 
and very short verticils. Palpi black. Thorax dark bluish grey, 
practically bare. Pnescutum with three dull blackish stilpes, the 
ipiddie one very broad, Postnotum when seen from in front appear- 
ing to have a broad dull blaqk median stripe. Abdomen entirely 
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dark grej. Hypopyginm not very large. Ninth tergite truncate, 
posterior margin straight and shortly j^ubesc^nt, with a small, hare, 
bifid, median projection. Eighth and ninth sternites unmodified. 
Outer clasper of peculiar shape, enlarged, and trilobed apically, 
the ventral lobe rather long and pointed, the others rounded. 
Legs brownish ; coxge dark grey ; tarsi and tips of femora blackish. 
Tihial spurs normal ; claws simple. Wings dark greyish with a 
conspicuous yellowish pattern, somewhat as in T. tessellafipennis, 
Brun., or T. griseipen ms. Brim. Sc reaching to base of stigma. 

long and complete, twice as long as the short nearly 

straight ; Bs moderately long. Bi.scal cell twice as long as 
broad ; arising near its base ; m-cu curved at base. Squama 

with minute black hairs at outer angle. Halteres brownish. 

Length of body about 13 mm. ; wing 19 mm. 

: Yalley west of Tsa-si-lo, over 9000 ft., 5. vii. 1922, 
1 (S (Brof, J. W, Gregory). 

Tipula sifbscripfa, sp. n. 

Belongs to the arctico group of Alexander; closeh^ related to 
T. scripta. Mg. (Europe), and still more to T. polhdicosta, Pierre 
(Centrnl and S. Europe), from which it di:fiers chiefly as follows : — 
Antennae longer than in T. scripta, but slightly shorter and dis- 
tinctly more slender than in T. jjallidicosta ; if bent straight back 
would reach to base of abdomen. Hypoj^ygium : ninth tergite 
with a reflexible terminal median portion, each corner of this part 
produced into a small bare black tooth, as in the two species named, 
this reflexible piece broader than in T, scripfa, resembling that of 
T. pallidicosfa ; when reflexed, the ninth tergite appears somewhat 
saucer-shaped, the lateral portions somewhat projecting, hut less 
so than in the European siDecies. Yentral arm of inner claspers 
shorter, its tip less blackened ; doi’sal arm (as seen in end view) 
with a median external enlargement, its tip slightly bifid, much 
less so than in T. pallidicosta. Wings : venation and markings 
generally as in the two allied species, hut small clear areas present 
on wing-margin in cells B^, AT,, and ; cell B^ otherwise 
dark. 

; East of Jantila, 11,000 ft., 21. vi. 1922, 1 6 {Brof, J) 

W. G^'egoTy). 


Tipula aviculariay sp. n. 

S . BCead greenish grey, more ochreous behind, with indications 
of a dark median line ; front almost as broad as one eye. Eostrum 
rather shoii:, greyish, nasus rather short. An ten nm with scape yellow- 
ish, flagellum dark brown, tips of segments indistinctly paler ; if bent 
back would hardly reach scutellum ; verticils rather long. Palpi 
dark, articulations pale. Thorax greenish grey ; postnotum and 
pleurae behind sternoplem’a more ochreous. Prsescutum with thi’ee 
darker grey stripes, the middle one divided by a pale line (more 
distinct posteriorly) and with its outer margins somewhat darkened ; 
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latei-al stripes with their inner margins distinctly darkened. Scutal 
lobes mainly dark, a darker brownish line runs from sntm*e and 
crosses the scutellum and postnotnm. Abdomen with segments 1-4 
and base of 5 rather bright ochreous, with a black mid-dorsal line ; 
remainder black, somewhat shining. Hypopygium rather small. 
Ninth tergite almost divided by a median membranous area into two 
lobes ; hind border with short dark pubescence and Broad Y-shaped 
emargination. Eighth sternite unmodified. Ninth sternite with a 
pair of pubescent appendages, the tips of which are shaped like a 
bird’s head, the beaks pointing inwards. Pleural suture well marked, 
the pleurite with rounded margin and a thumb-like ventral process, 
the tip of which is slightly bitid. Claspers small, the outer 
finger-like, pubescent, black. Legs mainly blackish ; coxae greyish 
ochreous ; femora ochreous at base and with a rather ill- defined 
ochreous preapical ring. Spurs normal ; claws all with small basal 
tooth. Wings brown, with a light pattern armnged almost exactly 
as in T, urisanensis^ Edw. ; the dark area at the tip almost fills 
cell R ,, ; pale markings yellowish, except for the spot filling bases 
of discal cell and cell J/ 3 , which is whitish. Rs long ; R^ long and 
complete j R^ gently curved. Discal cell i-ather long, arising 
near its base ; m-cu meeting exactly at its base. Squama bare. 
Halteres with ochreous stem, knob blackish except at tip. 

Length of body 12-13 mm. ; wing 15-16 mm. 

Tibet: I’atung, 10,000 ft., 16. iv. 1924, type S {Major R, W. 
G, Singsion). Tatung, 4500 ft., 1 S (^A M. Hobson'). 

SiEXiM: Lachen Eiver, 8000 ft., 25. iv. 1924, 1 d {Major R. 
W. G. Hingstoii). 

Belongs to the arctica group and the subgroup of T. himalageyisis, 
Brun., di:ffering fi*om the other members in the stiucture of the 
hypopygium and the longer discal cell with more basal ongin 
of The resemblance to T. arisane^isis, Edw. (Formosa), is 
superficial only. 

Tipida pleuracantlia, sp. n, 

cJ . Closely allied to T. avicularia, sp. n,, diffeiing as follows : — 
Head more extensively ochreous, including rostrum. Antennal 
flagellum with the first segment yellowish, next few segments 
yellowish with blackish base, remainder brownish. Middle pras- 
scutal stripe without a pale central line, but usually with a dark 
line instead. Hypopygium similar in structure, but appendages 
of ninth sternite longer, more slender, and pointed ; ventral part of 
pleurite produced into a long, inwardly directed, sharp, black spine, 
below the base of which is a broad, finely pubescent lobe. Femora 
without yellowish preapical ring. Wings broader, the yellow 
pattern more extensive, hut contrasting less with the lighter 
ground-colour. Discal cell rather shorter *, stem of cell shorter, 
occasionaEy absent; arising rather farther from base of cell 
aiad always with a ^orb vertical section at its base. 

. body 11-14 mm.; wing 14“16‘5 mm. 

" Yafiey^lB^CKK)-! 1-I5,ml903, 

If ^ 
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Tipula sca7iien$, sp. n. 

5 . Seacl entii-ely blackish grey (somewhat diseoloui’ed), with 
very sparse and short black hairs, front bare. Eyes small, very 
widely separated both above and below. Rostrum of moderate 
length, without tmce of nasus. Antenna entirely black, first 
segment unusually short ; verticils very short. Palpi black ; first 
segment very short, second also shorter than usual and much 
enlarged. Tlio7'cix grey, praescutal stripes not much darker, except 
for an ill-defined blackish line occupying the middle of the central 
stripe, and the blackened margins and anterior ends of the lateral 
stripes. A dark median line on scutellum and postnotum. No 
pubescence on mesonotum. Abdomen dark greyish, with a darker 
brown mid-dorsal stripe. Ovipositor very stout, of the arctica 
type, outer margins of valves distinctly serrate. Legs shoid; and 
stout ; coxse and tarsi blackish ; femora and tibise dai’k brown with 
tips rather broadly black. Spurs normal ; claws simple. Wings 
abbreviated, hardly reaching beyond middle of abdomen. Indications 
of a marmomte pattern similar to that of the liimalagensis group ; 
posterior margin of wing whitish, including about the whole of 
cells and complete. Cell almost sessile. Discal 

cell rather long, arising before one-third of the length of the 
cell. Squama bare. Hal teres blackish, stem lighter. 

Length of body 14 mm. ; wing 8 mm. 

Tibet : Phusi-La, 16,500 ft., 3. vii. 1924, 1 $ {Major B. W. G. 
JBimgston). 

So far as I am aware, this is the fii’st member of the arctica group 
to be described in which the nasus is lacking ; this chaiacter should 
facilitate the recognition of the male, which is doubtless fully 
winged. In T. siibapferoggne^ Alex. (Formosa), which also belongs 
to the arctica group and has the wings of the female abbreviated, 
the nasus is long and slender. T ed&ntata, Alex. (Mongolia), has 
the wings further reduced, nasus present, scape yellow, etc. The 
reduction of the wings of the present specimen is evidently to be 
regarded as an adaptation to life at a very high altitude, but there is 
a reduction rather than an increase of hairiness such as is found in 
some other high-altitude species. 

Tipula tardigradat sp. n, 

cJ , JAead gi’eyish, darker round eyes. Front rather broader 
than one eye. Antennie entirely black, mther stout, and mode- 
rately long ; if bent back would reach almost to middle of second 
abdominal segment. Flagellar segments with very shoid verticils 
and inconspicuous pubescence; base of each segment only very 
slightly and evenly enlarged. Palpi black. Nasus well developed. 
Thorax practically bare, rather dark greenish grey ; four prescutai 
stripes somewhat darker and rather indefinitely margined with 
darker grey, the inner dark margins of the median pair of stripes 
pmcticaliy contiguous, and thus forming a rather conspicuous 
blackish centi^al line. 
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broad and conspicuous black lateml and median stripes. Hypo- 
pyginm rather small, dark grey, Ninth tergite with a wide V-shaped 
emargination which almost reaches the base in the middle. Outer 
clasper small, finger-like, black, blunt-tipped, pubescent ; inner 
clasper large, yellowish. Eighth and ninth sternites. unmodified and 
practically bare. Pleural sutures indistinct. rather short, 

brownish orange ; coxie and trochanters blackish, heavily dusted 
with grey ; tips of femora and tihite and almost the wh(de of the 
tarsi black. Tibial spurs normal. TTiur/s almost unicolorous 
yellowish brown, only the veins and stigma darker ; indications of 
a clearer area towards end of cell d/ad joining vein Cu, but practi- 
cally no trace of the obliterative streak, jS'c ending far before base 
of uptmmed tip of Ii\. rather long ; long and complete, twice 
as long as the short if discal cell rather long; cell 21^ about 
1*5 times as long as its btem; ?}i-ch very oblique, meeting d /^+4 
slightly before the fork. Squama bare, as usual in the aretica 
group, Halteres black. 

2 . Resembles the d in colouring. Antennse short, if bent 
back would reach to base of wdng. Ovipositor with the basal part 
shining black. Anal valves long, stout, reddish, appearing some- 
what as in the arcfica group, but the ventral edge not turned so 
much outwards and only veiy indefinitely toothed ; genital valves 
very short, blackened at base. Legs shorter and stouter than in the 
d . Mdngs reduced, only about twfice as long as the halteres. 

Length of body, d 9-10 mm., $ 15-17 mm.; wing, d 
13*5 mm., 2 5-6 mm. 

YcNXi.x: Valley west of Tsa-si-lo, over 9000 ft., 5. vii. 1922, 
1 d, 2 2 J. W. Gregory'). 

Among species of Tipula which I have examined, the one which 
pei'haps show’s most resemblance to this new form is T. carinifrons.^ 
Hobngr. (Novaia Zemlya), in which the 2 is likewise subapterous 
and the d hypopygium is not very dissimilar in structure. 
T. carinifrons^ however, is quite distinct in many details, and 
shows one very peculiar character in the possession of two spurs on 
the front tibia instead of the usual one. 

Tipula mgroapicalu, Brun. 

Tibet : Yatung, 10,000 ft., 23. vii. 1924, 1 d , G-autsa, 
11,500 ft., 21. vii. 1924, 1 d {Major JR. W. G. Kingston). 

In spite of the yellowish, scarcely marmorate wings, this seems 
to belong to the script a {arcHca) group. The follo^ving diagnostic 
features may be noted from the series in the British Musexim, 
which includes Brunetti’s types : — Nasus rather long and slender. 
PrsBSCutal stripes with the margins distinctly darkened, the inner 
margins of the middle pair of stripes nearly or quite contiguous. 
Hypopygium with the ninth tergite rather weakly chitinised, 
including a pair of dark plates ; hind margin with a small median 
eana3^nation. Pleurite produced into a rather long, stout process, 
the oi whici is narrowed and blackened. Outer clasper with 



Nematocerous Dipiera from Ymman and Tibet, 693 

a blunt projection in the middle of the posterior margin, -dildeagus 
complicated, consisting of a black trident with long prongs, below 
which, in the notch of the ninth sternite, is a fourth black spine, 
and on each side of the last a shoider brown spine. Ovipositor of 
the arctica type, with sharp teeth. Discal cell short, M, arising 
near its middle. 


Tipula tetragramma^ sp. n. 

S . JTeacl greyish. Front rather more than half as broad as 
one eye, frontal tubercle very prominent. Bostrum black, without 
distinct nasus. Antennae rather short; scape ochreous, flagellum 
black, segments scarcely enlarged at base and with very short 
verticils. Palpi black. Thorax greyish; prsescutum with four 
distinct blackish stripes, middle pair narrow and well sepai-ated, 
lateral pair broader and extending across scutum. Ahdo7nen with 
the basal segments mainly yellowish, sides darker ; last few seg- 
ments dark. Hvpopygium small. ISTinth tergite distinctly 
separated fi’om sternite, divided by a deep Y-shaped cleft into two 
rounded lobes ; in the base of the cleft is a small projecting piece 
which is slightly bifid. Pleural suture distinct. Eighth and ninth 
sternites unmodified. Outer clasper finger-like, pale, pubescent. 
Legs blackish, bases of femom ochreous. Claws simple. Wings 
with a conspicuous pattern somewhat as in T, arisanensis, Edw. ; 
ground-colour dark grey, markings all yellowish ; no pale dots 
along outer half of hind margin. Venation ; tip of obsolete, 

very short, its tip pale, hardly distinguishable ; Rs long ; R^ 
straight ; stem of cell rather long ; with a very short vertical 
section at base. Squama bare. Halteres with yellow stem and 
black knob. 

Length of body about 10 mm. ; w^ing 14 mm. 

Yuxxajs’ : valley west of Tsa-sa-lo, 9000 ft., 5. vii. 1922, 1 d 
(JProf, J. W, Gregory'). 

This species apparently belongs to the marmorafa-groM^, and 
must bear a rather strong resemblance to T. hiusliiuensis^ Alex, 
(Japan), but difers in many details, such as the form of the ninth 
tergite and the straight vein R^. 

Tipula cruciaia.^ sp. n. 

2 . Head greenish grey, with a narrow dark central line. Front 
at narrowest point scarcely half as broad as one eye; tubercle 
moderate, rather distinctly bifid. Eyes well separated, beneath. 
Eostrum rather short, greenish grey above, darker at sides ; nasus 
long, ochreous. Antennae with scape yellowish, flagellum black ; 
first flagellar segment more or less pale, somewhat swollen, over 
half as long again as the second; verticils moderate. Palpi black. 
Thorax greenish grey. Pronotum dark brown in middle. PrsBr 
scutum with flve dark brownish stripes arranged as in the European 
T truncorum,, Mg. Scuta! lobes dark in middle ; scutellum with 
a dark median line; pleurae unmarked. Abdomen ochreous, 
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tergites 1-7 with black median and lateml lines, 8 entirely black. 
Ovipositor ochreons ; basal part rather long ; anal valves moderately 
long, slender, straight, and sharply pointed. Le^s blackish. Coxse 
greyish, trochanters ochreous. Feinom ochreous at base and each 
with a rather broad and distinct ochreous ring some distance before 
the tip. Spurs normal, claws simple. Wings mther dark brown ; 
costal cell yellowish ; basal half of cell and outer half of cell 
of yellow. Conspicuous whitish markings forming an almost 
complete band beyond the cord, and a more iiTegular band in 
the middle. Be ending far before tip of complete, but 

not longer than ; Its long ; arched, r-in being placed 
exactly at its base (a very unusual feature) ; ^3 nearly steight. 
Cell JZ, long, with short stem; discal cell pentagonal. Sijuama 
bare. Halteres ochi’eous, base of knob darker. 

S . Eesembles the $ . Antennae rather short ; if bent back 
would reach about to base of abdomen ; fii’st flagellar segment 
clearer yellow than in 5 . Hypopygium : ninth tergite large, 
shining dark brown, trilobed apically, the lateral lobes produced, 
nearly bare with rounded tips. Eighth sternite large, tapering, 
somewhat boat-shaped, with a small blackened triangle at tip, on 
the inner surface of which are a number of sboid reddish setse. 
Pleurite small, hut suture well defined. Outer clasper short, 
expanded apically to shape of an axe-head. Inner clasper large, 
complex, with a large blackened dorsal point and a large ventro- 
posterior tootb-like projection. iEdeagus 'with two black hooks. 

Length of body, S 12—14 mm., 2 15-17 mm. ; wing 14— 
19 mm. 

Tibet : Chumbitang, 13,000 ft., 25. vii. 1924, type 2 (Major 
E. W, a. Ringston), 

Sikkim : Tungu, Teesta Valley, 18,000-14,000 ft., 1-15. vii. 
1903, 8 2 2 (Zf.-Gol. RJ. Walton'), 

Eeadily distinguished from other species with marmorate 
wings by the position of which is practically constant in all 
the specimens. The European T, trmicorum^ Mg., has similar 
thoracic markings and ninth tergite, and would seem to be more 
nearly allied than any previously described Oriental species. 

The wing-markii:igs vary slightly ; in some specimens there is no 
pale area in the outer part of cell Eg. 

Tipula leucosema^ sp. n. 

2 . Read dark greyish, the colour passing to light brownish 
above base of antennae. Bostrum with the upper surface brownish 
yellow, dusW with grey, sides and under surfoce rather dark brown. 
Antennae with the scape yellow, flagellum black. Palpi black. 
Pitmt rather narrower than one eye. Thorax grey, the only 
i&tmot markings being four rather narrow and irregular brown 
nn the pTissscntum ; short pubescence present on scutellum 
Ahdomn brownish ; median area of tergites 2-6 
WitiEUous, dogrsftl stripe ; Uteral margins 
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naiTowlj grey. Anal valves of ovipositor slender, straight, reaching 
only a little beyond tips of genital valves. Legs slender, brownish, 
tarsi and tips of femora darker. Wings variegated with dark 
brown and milky- white, the dark markings including a large area 
at the tip (preceded by a continuous white band) and a rather 
large spot over base of Es. Yenation : Sc ending well before tip 
of E^ ; E^ lacking ; Es long ; discal cell of moderate size, hardly 
longer than broad; stem of cell short; with a short 
vertical section at base. Squama bare. Halteres with blackish 
knobs. 

Length of body (excluding head) 20 mna. ; wing 20 mm. 

YinsTS'Ais': West of Tseku, Mekong dividing range, 8000 ft., 
4. vii. 1922, 1 J (Erof. J. TV, Gregory'). 

This fine species appears to be related to T, fidilis, Alex. (Japan), 
differing in colouring of antennae and rostrum and other details. 
The wing-markings are ariunged on precisely the same place as in 
T. cruGiata^ sp. n. — a fact which certainly indicates a near relation- 
ship between the species. No great importance can be attached 
to the loss of E^ in T. leucosema, 

Tipula yifiuiamca^ sp. n. 

d . JSead bluish gi’ey above, with a brown central line anteriorly. 
Front only half as broad as one eye. Eostrum brownish orange, 
with an ill-defined brown lateral line j nasus long. Antennae, if 
bent back, would reach just beyond base of abdomen ; scape orange, 
flagellum black ; basal enlargements of flagellar segments slight, 
verticils rather long. Palpi black. Thorax with grey ground-colour, 
this including pronotum and pleurse. Prsescutum with four darker 
grey stripes, the inner pair with both margins darkened, the inner 
dark margins more conspicuous and almost in contact ; outer pah* 
of stripes dark-margined internally but not extenially. Scutum 
with two pairs of confluent dark patches, dark-margined anteriorly. 
Scutellum with a dark median line, Postnotum with darker grey 
reflections, variable according to incidence of light, and with rather 
sparse long pale hairs. Abdomen witlx segments 1-4 mainly 
orange ; tergite 1 with a pair of lateral black patches ; a nan*ow 
mid-dorsal dark line commences on the outer half of tergite 2 and 
continues across 3 and 4 ; segments 5-9 blackish. Hypopygium 
large. Ninth tergite large, distinctly separated from the sternite, 
with short dark hair and with a single rather long and narrow 
median projection, the apical part of which is somewhat compressed 
and set with minute black spines. Eighth sternite large, xvithout 
hair- tufts, but with a median projection of similar size and shape to 
that of the ninth tergite. Outer elasper moderately large, leaf -like, 
not much longer than broad, white in colour. Inner cla&pei* large, 
broad, yellow. Legs blackish ; front cosjb and base of middle coxje 
grey; hind coxje, all trochanters, and bases of femom omnge. 
Tibial spurs nonual, claws toothed. Wings with a lutber sti'ong 
and almost uniform yellowish-brown tinge, with clear areas as 
follows : — broad band before stigma extending from middle of 
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cell across end of cell JR and base of discal cell to base of 
cell ; a semicircular spot on vein Cu beyond middle of cell J/, 
and two patches in cell Cu^, the area between them being darker 
than the geneml ground-colour, at least in the d • No clear 
area beyond stigma, Tenation: ending far before tip of ; 

complete, about as long as -Ks not quite 1*5 times as 

long ; straight ; stem of cell about as long as m ; m-cu 

joining discal cell a little before middle at fork of Squama 

with a few minute black hahs on outer angle, Halteres blackish. 

$ . Similar in colouring to the 6 . Antennae shoider than thorax. 
Ovipositor with the anal valves long, slender except at base, twice 
as long as the shining black ninth tergite, and in a position of rest 
projecting well beyond the genital valves, which are also long, hut 
stouter. 

Length of body, J 14, 5 about 17 mm.; wing, 6 18, $ 19 mm. 

Yukvan : East of Janula, 11,000 ft., 24. vii. 1922, 1 6 . S.E. 
of Atuntzu, 12,000 ft., 20. vii. 1922, 1 5 {Frof.^ J. W. Gregory'). 

This species appears to herefeiuble to thefuh'igennis-gi'ow])^ but 
is very distinct from all the Oriental members of the group knov n 
to me by the colouring of the thorax and abdomen. 

Tijpula hrunnirostris^ sp. n. 

S . Superfically similar to T. yunnanica, differing as follows ; — 
Eostimm wholly brownish, not contrasting in colour with the vei*tex. 
Tips of flagellar segments yello’^vish. Praescutiim and scutum 
almost uniformly brownish grey ; proiiotum and pleurse yellowish, 
heavily pruinose. Abdominal tergites 1-4 almost wholly oi*ange. 
Hypopygium very different. Ninth tergite with the apical half 
yellowish, median projection luther deeply bifid. Eighth sternite 
without median projection, but with three prominent ridges on the 
distal half, the median ridge bare, the lateral ridges with dense 
golden hair. Outer claspers longer and narrower. All coxae 
yellowish. Wings darker towards costa, especially in cells C and 
/Sc ; clear area in cell M much more extensive, but dark spot near 
middle of cell Qu^ very indefinite, as is also the outer pale area in 
this cell. Black hairs on the outer angle of squama more numerous 
and obvious. ^ 

Length of body 15-16 mm. ; wing 21 mm. 

YimsTAN : Tang-wei-Tang, 9630 ft,, 7. vi, 1922, 1 o {Frof. J. 
W. Gregory). 


Tipula afunfzuensis^ sp. n. 

$. Resembling and evidently allied to T. yunnanica, but 
differing as follows : — Head and thorax more greenish grey 
above. Pronotum yellowish. Prsescutum with four rather narrow 
dark bro^ stripes, the two middle ones forked anteriorly, the 
iniier of each fork reaching the middle of the front margin, 

. ifcbhrOviaied. Setitellum without a dark median 

J 1-4 SuMa^ral as well as a median 
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dark line. Anal valves of ovipositor shorter, about equal to the 
genital valves. Legs more brownish. Wings similar to those 
of T, yunnanica^ hut prestigmatic white streak extending into 
upper corner of cell and a small white spot present in base 
of cell ATj, 

Length of body 16 mm. ; wing 18 mm. 

: S.E. of Atuntzu, 12,000 ft., 20. vii. 1922, 1 5 (Prof. 
J. W, (3-regory). 

Tipula cJiumliensis, sp. n. 

PCead rather bright ochreous, with a broad and distinct 
dark brown central line. Eyes well separated both above and 
below ; front nearly two-thu’ds as broad as one eye, tubercle only 
slightly developed. Rostrum short, brownish ochreous, nasus 
well developed. Antennse as long as head and thorax together; 
first three segments ochreous, third a little longer than the first 
and about twice as long as the fourth, which is brownish with 
blackened base: remainder black. Yerticils confined to upper 
and outer faces of segments, dorsal hairs of moderate length. 
Palpi brownish ochreous, last segment black. Thoraco with the 
integument wholly dull, but devoid of pruinescence, ground-colour 
yellowish. Pronotum mainly brownish. Prsescutum with three 
broad but separate brown stripes, the middle one entire, spreading 
put on front margin, and reaching back to just beyond suture ; 
lateral stripes continued back across scutum, and (more faintly) 
across sides of scutellum and postnotum, leaving middle of 
scutellum pale. Postnotum with some black hairs. Pleurse 
rather extensively mottled with brown. Abdomen with segments 
1-0 ochreous, tergites with a black lateral line and slightly 
darkened in the middle ; 4-6 brownish, rest black. Hjpopygium 
moderately large. Ninth tergite rather large and swollen, with a 
median chitinized projection arising from the base of a deep 
groove occupying the apical part of the tergite ; this projection 
turned inwards and only visible in end view ; in addition, there is 
a blunt ebitinised tooth on the posterior maigin of the tergite 
towards each side. Eighth stern ite unmodified. *No pleural 
suture. Outer clasper fingerdike, dark brownish. Inner claspers 
largely blackened. Legs dark brown; coxse, trochanters, and 
bases of femora ochreous ; knees very narrowly whitish. Spurs 
short, hinder spur of middle tibia absent, or not distinguishable 
from one of the strfi bristles which form a comb in this position. 
Claws simple. Wings broad, brownish grey, with indistinct 
clearer areas before and beyond the slightly darker stigma, across 
base of diseal cell, in base of cell and (two) in cell M. Its 
short, not longer than m-cu. short, hut complete. Discal 
cell rather small. Stem of cell about as long as m. Cell 
more than twice as long as its width on the margin. Alar 
squama with a small group of black hairs at the angle. Haltercs 
ochreous. • 

Length -of body 11 mm. ; wing 13*5 x 4*2 mm. 

Ann. Mag. Hist. Ser. 10. VoL i. 46 
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Tibet; Chumbitang, 13,000 ft., 25. vii. 1924, Id {Major 
i2. W. G. JSingston). 

This species belongs to a small group of Oriental forms, which 
includes T. continuata, Brun., T, hamgsoni^ Edw., and T, sessilis^ 
Edw., from all of which the new species is distinguished by its 
broader wings and obscurely mottled pleurse. T, nipgonensis, 
Alex, f Japan), probably belongs to the same group, but has a 
very di:fferently coloured abdomen. All these insects have many 
features in common with T. variicorniSf Schum., and related 
species. 

Tipula continuata^ Brun. 

Examination of several of the specimens which served for 
Brunetti’s description of T, continuata shows that he had confused 
two quite distinct species under this name. Although the descrip- 
tion appears to be based in the main on one of these species, the 
male in the Indian Museum labelled as the type belongs to the 
other species, some of the characters of which I have briefly noted 
(Bee. Ind. Mus. xxvi. p. 305, 1924). This species must therefore 
be treated as the true confimiata and the description amended 
accordingly. The following diagnosis has been drawn up from 
3 d in the British Museum from Darjiling, 28. v. 1910, 29. v. 1917, 
and 2. vi. 1917 {M. Brunetti) : — 

Closely resembles T. diumhiensis, sp. n. Eyes rather larger, 
front hardly more than half as broad as one eye. Dark fi'ontal 
stripe very indefinite. Middle prsescutal stripe tending to be 
paler in middle and with indications of a dark central line, but 
not spreading out round front margin. Scutellum pale in middle, 
as in T. chumhiensis. Pleurae without definite markings, though 
not conspicuously orange. Hypopygium almost as in T, chum- 
hiensis, but sublateral tooth of ninth tergite stronger and outer 
clasper paler. Legs as in T. chumhiensis, with the knees narrowly 
whitish and middle tibia with only one short spur. Wings narrower, 
greyer, veins blacker ; only one rather distinct clear area in cell M, 






Tipula psanthopleura^ sp. n. 

Nearly allied to T. chumhiensh, differing as follows: — Rostrum 
yellow^ above. Flagellum of d with several segments distinctly 
yellowish apically, of 5 nearly all yellow, segments blackened at 
base. Pi’onotum yellow at sides. Middle prsescutal stripe uni- 
formly chocolate-brown, not spreading out on front margin, sides 
of praescutum being clear orange-yellow. Anterior ends of lateral 
soutal stidpes in contact with median stripe. Pleurae uniformly 
&utellumwith a dark brown median line. BCypopjgitmi 
ghnb snaaller; ninth tergite less swollen, with deep hut narrow 
cteffei rceedian projection not tieible in the diy specimen. 

yellow. Ninth sternltp yellow, with a 
ndt white, Anal valves of J 
bt?^ Rightly enlarged 
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and blunt at tip. Middle tibiae with the hinder spur present but 
very short; no distinct comb. Wings much narrower; ground- 
colour more greyish ; veins darker ; only one clear area in cell M, 
Halteres with stem and base of knob darkened. 

Length of body, 6 11 mm., $ about 15 mm. ; wing, cT 13 x 
3*5 mm., $ 15-16 mm, 

Tibet : Tatung, 10,000 ft., 23. 1924, 1 $ {Major B, W. Q 

Kingston), KuMAO^f : Muktesar, ix. 1922, 1 6 (type), 1 $ 
{T, JB. Fletcher). Sikkim : Darjiling, 7000 ft., 16. x. 1905, 
1 d {F, Brunetti] paratype of T. coniinuata'), and 5. viii. 1909, 
1 $ ((7. Baiva), 

This is the species confused by Brunetti with T. continuata as 
defined above. The wings of the two species are quite similar, 
this being probably the cause of Brunetti’s mistake. 

Tipula suhvernalisy Alex, {fasciculata^ Brun.). 

Tibet ; Eongshar Valley, 11,000 ft., 23. vi. 1924, 2 d {Major 
M, W, (jT. Kingston). 

Quite similar to specimens from Darjiling. 

Tipula hingstoni^ sp. n. 

$ . Kead dark fuscous, with variable greyish refiections. Front 
about as broad, as one eye; frontal tubercle practically absent. 
Eostrum short, hardly longer than diameter of eye, blackish above, 
dark brown at sides and beneath ; nasus moderately long, Antennse 
with first segment greyish brown, second more ochreous, remainder 
black. First flagellar segment slightly longer than first scapal, 
twice as long as second flagellar. AU flagellar segments nearly 
cylindrical, with rather shorfci, scattered, sti^ hairs, chiefly on the 
upper surface, not forming definite verticils. Thorax dark fuscous, 
slightly shining dorsally, the four prsesoutal stripes separated by 
dull lines, ,tbe median line practically black, as is the pronotum. 
Abdomen fuscous, slightly shining, with a broad but ill-defined 
median ochreous stripe. Ninth segment rounded and shining black ; 
valves of ovipositor ^ochreous, the anal pair moderately long and 
slender. Begs blackish, bases of femora brownish ; spurs normal ; 
claws with small basal tooth. Wings broad, with a strong smoky 
tinge, somewhat darker along the veins and on stigma ; a broad 
white band before stigma extending frbm ceil into base of 
cell ; no pale area l^yond stigma. B^ complete but rather 
short, shorter than Bs about 1’5 times as long as ^ 2+3 5 

straight ; stem of ceil shorter than m ; m-m just touching 
ba^ of Squama rather densely hairy at outer angle. Halteres 
with blackish stem and ochreous knob. 

Length of body 23 mm. ; wing 28 x8'5 mm. 

Tibet : 6 Untsa, 11,500 ft., 21. vii. 1924, 1 $ {Major B, W, Q, 
Kingston). 

.. The reference of this large and conspicuous insect to Tipula 
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is somswliat provisioiial j tlie rGduction of tlie antennal verticils 
indicates an approach to JPrionocera, and the rather short rostrum 
is also found in that genus. 

l^eplirotoma nigroTialterata, sp. n. 

5 . Rather closely resembles N. fiavescens, L. (Jineata, Scop.), 
differing as follows : — Scutellum blackish. Halteres entirely black. 
Coxse strongly dusted with grey and rather more hairy. Abdo- 
minal tergites with the lateral margins narrowly but almost con- 
tinuously black. Ovipositor with the anal valves considerably 
more slender, but less sharply pointed at tip ; genital valves much 
longer, reaching to well beyond middle of anal valves. 

Length of body 11*5 mm. ; wing 11 mm. 

Tubet : Phari, 14,000 ft., 21. vii. 1924, type $ (Major R. TF.O, 
Singston), Another 5 from Gyangtse, 13,000 ft., vi. 1904 
(M, J. Waltoii)^ is very similar, but has the scutellum pale and 
lacks the dull margins to the prsescutal stripes ; the dull black 
area below anterior ends of lateiul stripes is scarcely indicated. 

RTephrotoma distam, sp. n. 

(S . Much resembling M’. Jlavescens, L., differing as follows: — 
The black spot at upper edge of each eye larger, triangular. 
Prsescutal stripes almost completely dull; no tmce of a deeper 
black spot on external margin of front end of latei-al stripes, but 
whole margin of prsescutum narrowly dark. Scutal stripes almost 
dull, and practically touching the suture for the whole of their 
width, leaving only centi’e and sides of scutum pale. Scutellum 
darkened. Abdominal tergites with continuous dorsal and lateral 
black stripes, last two or three segments black. Coxae more hairy. 
Hypopygium with median flap of ninth sternite much smaller, 
ordy visible in the mounted specimen ; a pair of strong, brown, 
upwardly curved hooks (? parameres) project from the tips of the 
lobes of the ninth sternite ; outer claspei's strongly concave out- 
wardly. Wings with a rather strong and uniform brownish tinge, 
stigma darker brown ; m-cu joining discal cell a short distance 
beyond the base ; cell with short stalk. 

Length of body 9-10 mm. ; wing 10-11 mm. 

Tibet: Bongsbar Yalley, 10,000 ft., 24. vi, 1924, 2 d (Major 
R, W, Q, Singston). 

The venational peculiarity of the position of m-m beyond 
instead of at or just before base of discal cell distinguishes this 
species from all others of the genus known to me. 

Cglindrofoma rnfescens, sp. n. 

d. Differs from 0. distinetissima, Mg; as follows; — Buff 
colour of whole body replaced by orange. No black marks on 
stemopleum or on postnotum. Abdomen with a black lateral line 
commencing near base of segment 2 and running continuously to 
segments* broadening somewhat posteriorly, Hypopygium rather 
mnalte , in colour, and differing in structure. Ninth 

oatTOTfer ttledian .enaargioatioB and aho 
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witiL deeper lateral emargination j seen in side view it appears to 
have a dorsal conical portion and a ventral thumb-like projection, 
the latter with longish pale hairs at its tip. ^daeagus not formed 
like a trident ; the three openings sessile on a rather stout tube 
which is slightly expanded at its tip. Femoi-a more broadly black 
at tips ; tibise and tarsi entirely black ; claws smaller. Wings with 
a rather strong brown tinge, slightly darker at base of Tte and 
along cord ; veins appearing relatively less dark and with rather 
more obvious macrotrichia ; Ec and T, yellowish brown ,• m-cu 
close to base of discal cell ; cell with a i-ather long stem (this, 
however, is probably a variable chamcter, as it is in C, disUnc- 
tissima). 

Length of body about 10 mm. ; wing 9 mm. 

Tibet : Chumbi Valley, 10,000 ft., viii. 1927, 1 d (Lt.-GoL 
F. M. Bailey"). 

hTeglecting one species from Japan, this is the fii’st Oriental 
species of the genus to be discovered. 

Limonia yunnanicaf sp. n. 

Sead blackish above, brown beneath, heavily dusted with grey* 
Front in both sexes almost half as broad as one eye. Rostrum, 
antennae, and palpi entirely black ; fiageUar segments (except first 
three or four) elongate-oval, with two very long dorsal hairs, 
B— 4f times as long as the segments. Thorax heavily pruinose ; 
dorsum with ground-colour brown. Pronotum dark brown, Prae- 
scutum with thi’ee blackish stripes, the middle one divided by a 
brown line on its anterior half. Scutum, scutellum, base of post- 
notum, and pleurae mainly blackish, the colour somewhat obscured 
by greyish dusting. Abdomen rather dark brownish ochreous, 
tergites with blackish median and lateral lines, segments 7-9 in 
c? nearly all black, hypopygium brown. Legs with the coxse 
brownish ochreous j fernoia brownish ochreous, tips rather broadly 
black, preceded by a faintly-indicated yellowish- brown ring ; tibise 
dark brown, tips blackish; tarsi black. Wings with a strong 
brown tinge, faintly paler in places ; darker brown clouds round 
base and apex of Bs ; stigma large, mther dark brown, with a 
yeUowish-browii area beyond middle: Venation as figured : Bs not 
spurred at base ; tip of short, at right angles to costa ; m-cu 
before base of discal cell ; the two veinlets closing discal cell some- 
what variable, in the 6 quite as in typical Limonia. Halteres 
blackish, base of stem brownish ochreous. 

Length of body (eicludinghead) 9-lOmm. ; wing 11*5-13 mm, 

Yotkan : S,E. of Atuntzu, 12,000 ft., 20. vii. 1922, 1 d (type), 
1 $ . Ran, 9800 ft., 27. vii. 1922, 1 d i^Trof J. W. Gregory). 

Belongs to the hifasciata group ; related to the European 
L. guadrinofata, Mg. 

Limonia kasJimirica, Edw, 

Tibet : Chumbitang, 13,000 ft., 25. vii. 1924, 1 d {Major 
B, W. G. Mingston). 

This specimen is considerably darker than fche type (a $ from 
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Kashmir, 11, 000-13, 000 ft.). Front narrower, only half as broad as 
one eye. Prsescutal stripe darker ; scutum mainly shining blackish. 
Legs darker, the preapical yellowish ring on the femora much 
more distinct. Wings with the dark markings rather more exten- 
sive, but the arrangement quite the same ; m-cu before middle of 
discal cell. Halteres blackish, except for base of stem and tip 
of knob. 

Dicranomyia haileyi, s]). n, 

$ . ^ead greyish brown, dusted with light grey, especially on 
the narrow front. Kostrum, palpi, and anteniiiB blackish ; flagellar 
segments oval, short-haired (last few missing). Thorax brownish, 
pniinose; a darker brown stripe on middle of prone turn and prse- 
scutum j scutum largely dark brown. Scutellum, sides of pro- 
notum, and most of pleurae greenish. Abdomen greenish. Anal 
valves of ovipositor moderately long, slender, and nearly straight. 
Tegs with coxae and trochanfirs greenish. Femora blackish on 
about the basal half, becoming gradually lighter on the apical 
half, but with an indistinct darker ring before the tip. Tibiae and 
tarsi dark brownish. Wings somewhat iridescent, but slightly 
milky when viewed obliquely against a dark background; base 
yellowish ; a conspicuous dark brown pattern as shown in figure ; 
on front margin of wing towards tip a yellowish-brown shade. 
Sc^ apparently absent. Halteres rather short, j)ale. 

Length of body 7 mm. ; mng 10 mm. 

Tibet: Chumbi Valley, 10,000 ft., 27. ix. 1927, 1 $ {Lt-OoL 
F, M, Bailey). 


Dicranomyia innocens^ Brun. 

Tibet : Tatung, 10,000 ft., 23. vii. 1924, 1 d , 1 $ . Eong- 
shar VaUey, 15,000 ft., 2. vii. 1924, 1 ? {Major E. W. G. 
JEEingston). 

This is perhaps a variety of the widely-distributed D. sordida, 
Brun., lacking the small dark clouds at arculus, base of Es, and 
stigma, and with rather longer spines on rostrum of hypopygium. 
The Tibetan specimens are larger than a paratype in the British 
Musexim from Kumaon (wing-length 8-9, instead of 6 mm.) ; Es 
and apical cells of wing relatively longer. 

Neolimnofhila fuscinerms, sp. n. 

$ . Mead dark greyish brown, mouth-parts and antennse black. 
Four basal segments of flagellum fused, the ten beyond slender 
hut distinctly separated. Thorax with blackish integument, 
heavily piniinose with grey except on the prsescutum, where the 
pruinosity is brown, with a broad darker brown median stripe. 
Abdomen blackish. Legs blackish. Front tibia without spur; 
mid and hind tibiae each with a single short spur. Wings greyish, 
with the base yellow; all veins except M and An seamed with 
fusoous, most brpadly so on On and along the cord; costal cell 
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entirely fuscous ; r at base of ; ni-cu near base of discal cell. 
Halteres yellowish. 

Length of body 8 mm. ; wing 10 mm. 

Yiwkais' ; S.E. of Atuntzu, 12,000 ft., 20, vii. 1922, 1 2 (Prof. 
J. W. Gregory). 

Very distinct from the other species by the stiiate wings. 

BJiaphidolalis punctipennis^ sp. n. 

S . Sead dark greyish brown, front wide. Antennae and mouth- 
parts black. Antennae 15-segmented, flagellar segments small, 
rounded, almost bare. Thorax dark greyish brown, pruinose ; 
praescutum with three dark brown stripes, the middle one broad 
and entire ; scutum unmarked. Abdomen blackish, including 
Ninth tergite large, with a deep Y-shaped emargi- 
nation, the lobes reaching beyond the claspers. Legs dai’k brown. 
Wings with clear ground-colour, base yellowish ; a conspicuous 
dark brown pattern as figured. Veins Sc, B, Jif, and An very 
pale. Halteres pale. 

Length of body 4-5 mm. ; wing 8*5 mm. 

Tib^t : Tatung, 10,000 ft., 17. iv. 1924, 1 d (Major B. W. G, 
JTingsfon). 

Allied to B. fascipennis, Brun., but the dark wing-markings 
much stronger and the spots more numerous. There is a slight 
superficial resemblance between this species and Licranomyia 
haileyi, sp. n., which is found in the same locality. 

Bhaphidolahis sordida (Brun.) ? 

Tibet : Oautsa, 11,500 ft., 21. vii. 1924, 1 ? (MajorB, W, G. 
LCingston), 


EXPLANATION OP PLATE XIX. 

Wings of Tipnlidse from Yunnan and Tibet; various magnifications , from 
2 to 7 diameters. Photographed from wings pasted on white card, ^ 

Fig. 1. Tipula gregoryi, sp. n. 

Fig. 2. ucaltoni, sp. n. 

Fig. 3. thibetana, de Meij- 

Fig. 4. wardi, sp. n. 

Fig. 5. bodpa, sp, n. 

F^. 6. trilohata, sp. n. 

Fig. 7. avicularia, sp, n. 

Fig. 8. pleuracantha, sp. n. 

Fig. yunnamca, sp. n. 

Fig. 10. brunnirostris, sp. n. 

Fig. 11. — — - tetragmmma, sp. n. 

Fig. 12. aantkopleura^ sp. n. 

Fig. 13. ckiimhiemis, sp. n. 

Fig. 14. — — leiicosema, sp. n. 

Fig. 15. — — cruciaia, sp. n. 

Fig. 16. I/imonia hashmirica, Ed,w. 

Fig. 17. yunnanica, sp, n. 

Fig. 18, Dicranomyia baileyi, sp. n. 

Fig. 19, Fe6lim')wph%la fuscinerm&y sp. n. 

Fig. 20. Rh^phidolaMs pumiipennuj sp n 
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LXXXV . — Freshwater Copepoda from the New Hebrides, 
By A, G. Lownj)es, M.A., F.L.S. 

[Plates XX. & XXL] 

In 1927 Dr. J. R. Baker and his party visited the New 
Hebrides under the Percy Sladen Trust, and they took 
considerable care over the making of a collection of fresh- 
water Copepoda, which they were good enough to send along 
in due course for identification. 

I had previously asked Dr. Baker to collect freshwater 
Copepoda for me, and I wish to express my thanks both to 
him and his party, and also the Percy Sladen Trust. 

The collection consisted of eleven samples all taken from 
a large lake on the Island of Gaua. Observations were also 
made on the pH and temperature of the water which made 
the collections even more valuable. 

The lake is apparently a large one and is over 300 feet 
deep. The pH at the surface of the middle of the lake was 
found to be 8‘5 and the temperature 25^ C. A fuller 
description of the lake and various observations made will, 
I understand, appear in due course and be written by 
Dr. Baker himself, so no further description is here 
necessary. 

In addition, I received two samples which were collected 
from Hog Harbour, Santo. These only contained one 
species of Copepoda, namely, Cryptocy clops anninoe^ Menzel. 

The following is a list of the species of Copepoda 
obtained : — 


From Lake on Gaua, 

Nitocra lacustris, Schmankevitch. 

Mesocyclops crassus, Fischer. 

obsoletus^ Koch. 

Leptocyclops prasinus^ Fischer. 

Crpptocychps bicolor ^ Sars. 

From Hog Harbour, Santo, 

Crytocyclops annince, Menzel. 

The nomenclature and classification used is that of the 
late Prof. G. O. Sars in " Crustacea of Norway ’ and his 
latest paper, ^‘The Freshwater Entomostraca of the Cape 
Pravinqe.^^ 

A brief description of each of the samples is given below. 
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The numbers simply represent the order in which the 
samples were examined : — 

No. 11. June 1st. — Plankton taken with small tow>net, 
30 minutes’ surface-haul from camp towards 
Garat and back, 3.15 p.m. Overcast, 

The sample consisted almost entirely of 
Mesocy clops crassus. There were also a few 
Cladocera. 

No. 7. J une 2nd, — Tow-netting, taken with large net near 
Cape Forgetfulness. 20 minutes’ haul. Surface. 

There was very little in this tube. A few 
immature Mesocyclops ohsoletus and also Meso- 
cy clops crassics. 

No. 8. June 2nd. — Tow-netting, taken with small net near 
camp. Overcast, 3.30 p.m. Surface-haul^ 
15 minutes. 

The sample consisted of great quantities of 
Mesocyclops ci'assus and Cladocera. 

No. 4. June 2nd. — Taken with bolting-silk hand-net. 
Close to shore. 

The sample contained Nitocra lacustris, 
Mesocyclops crassus^ Mesocyclops obsolefus, 
Crypiocyclops bicolor, Copepoda were rather 
scarce. 

No. 5. June 3rd. — Plankton taken with small tow-net. 

Surface-haul started deep. Untimed. Between 
camp and Garat. Sunny, rough. 

The sample consisted of great quantities of 
Mesocyclops crassus,, and all stages were repre- 
sented. 

No. 10. June 3rd. — Plankton between Cape Forgetfulness 
and camp, with small tow-net weighted. 15 

, minutes’ haul, 5 p.m. 

The sample consisted of Mesocyclops crassus^ 
with very few Mesocyclops obsoletus. Consider- 
able quantities of Cladocera were present. 

No. 3. June 4th. — Middle of Southern Basin, 4 p.m. 

Small tow-net, 15 minutes’ haul. Surface, 
starting deep. 

The sample consisted of great quantities of 
Mesocyclops crassus. Adult males and females, 
young and nauplii. 

No, 1. June 5th. — Near Garat. Surface-haul with small 
tow-net, about 11 a.m. Overcast. 

The sample consisted almost entirely of 
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Mesocyclops crassus. Adult males and females, 
T oung and nauplii. No other Copepoda present. 
9. June 5th. — Night haul, about 9.30 p.m., with 
tow-net, 15 minutes’ haul. No moon, overcast, 
but not quite dark. 

Mesocyclops crassus abundant and many 
Cladocera. 

2. June 5tli. — Taken near the shore with bolting- 
silk hand -net. 

The sample contained Nitocra lacustns^ Lepio- 
Cyclops prasinus, Cryptocyclops bicolor, 

6. June 6th. — Plankton taken uith small tow-net 
from S.W. basin of lake, 15 minutes’ haul. 
Overcast, calm, 2.30 p.m. (Part of haul lost.) 

The sample consisted entirely of Mesocyclops 
crassus. 

Copepods from water from empty coconut-shells, Hog 
Harbour, Santo, 21st February. 

Two samples sent, both contained several 
specimens of Cryptocyclops annin(B, Menzel. 

Description of Species. 

Nitocra lacustris^ Schmankevitch. (PI. XX.) 

Syu., according to Robert Gumey, Trans. Zool. Soc. part 4, 1927, 
Cambridge Expedition to the Suez Canal, p. 549 : — 
Transfuga lacustris^ Schmankevitch (1876). 

Canthocamptus treforti^ Daday (1884). 

Ccinthocamptus yahiai, Blanch. & Rich. (1891). 

JSfitoa'a simpleXj Schmeil (1894). 

Nitocra muelleri, Van Douwe (1906). 

Nitocra yahiai, Sewell (1924), 

Nitocra treforti, Ohappuis (1923). 

Nitocra lacustris, Borutzky (1927). 

Female, — Length without setae, ’48 mm. The greatest 
width of the cephalic segment is *14 mm., while the least 
width across the tail at the base of the caudal rami is ’064. 
The animal is, therefore, of a somewhat shortened or stumpy 
appearance. 

The ovisac is broad and flat, nearly twice the width of the 
anal segment and extends well beyond the caudal rami. 

The posterior margins of the abdominal segments arc 
smooth dorsally in the middle line but with a lateral ring of 
spinules. On the ventral side these spinules form a con- 
tinuous ring in segments 2 and 3, while in segment 4 there is 
a short smooth spacje left at either side. 

The posterior edge of segment 5 (anal segment) bears 
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dorsally a ring of stont spines. Ventrally these spines are 
replaced by much finer spinnles. 

The operculum bears about eight spines. These spines are 
not quite as coarse as those surrounding the caudal ranai. 

Caudal rami seen dorsally are rather broader than long. 
Of the two apical setae the inner is just over twice the length 
of the outer. There are two inner setae, one of which is 
dorsal. 

Fh'si antenna is relatively shorty being nothing like as long 
as the cephalic segment. 

The second antenna bears a single-jointed R.E. with three 
seto. 

Leg 1. E.I. very slightly longer than R.E., first joint equal 
to the other tw^o combined. The last two joints are some- 
what tapering. The last joint of R.E. is decidedly broad. 

Leg 2. R.I. has a seta-formula 0. 1. 3. 

Legs 3 & 4. Setae for R.I. 0. 1. 5 in both cases. R.I. of 
the fourth leg is rather shorter relatively than the R.I. of 
the third leg. 

Fifth leg. Distal joint rather broad and extending well 
beyond the inner expansion of the proximal joint. It bears 
six setae, of which tlie two inner and terminal ones are long. 

The inner expansion is broad and bears five setae, of which 
the fourth is twice as long as the others. 

Made , — Length ‘38 mm. Differing but little from the 
female. The spines and spinules on the abdominal segments 
are identical, except those on the ventral side of the anal 
segment. These are distinctly coarser than the corresponding, 
spinules in the female. 

The first leg is identical, except that it has the characteristic 
modified spine. 

Penultimate joint of the prehensile antennae is decidedly 
toothed. 

The fifth foot has its distal joint rather oval in outline and 
bears six setae. The inner expansion of the proximal joint 
is much reduced, and bears an inner spine and an outer seta. 

Occurrence, This now a well-known species, though it has 
been recorded under several names, as shown above. It is 
recorded from the British Isles {Gurney), Germany {Sckmeil), 
Hungary {Daday), Algeria {Blanchard and Richard ) ; India, 
Chilka Lake {Sewell), 

Mesocy clops crassus (Fischer). 

Syn. : Cyclops oithonoides, var. hyalina, Schmeil. 

Cyclops hyalimts, Linde, Richard, Lilljehorg. 

This is a well-known species and, since it is fully described 
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and figured by Sars iu ^ Crustacea of Norway/ there is no 
necessity to describe it here. 

The species occurs fairly frequently in the British Isles, 
but it cannot be called common. I have taken many speci- 
mens from Cambridge and compared them closely with those 
from the present station and failed to find any difference 
whatever. This is of interest, since it is by far the most 
abundant species in the collection, and the conditions under 
which it exists at Gaua are very different from those of 
Cambridge, At Gaua it is found as a true limnetic species 
in a large and deep lake with the temperature of 25^ C. At 
Cambridge it occurs in quite small ditches and ponds, and 
the temperature cannot be anything like so constant, nor is 
it likely to be so high. In addition, at Gaua the species 
seems to occur in association with no other species and only 
occasionally with a few Cladocera, while at Cambridge it 
occurred in association with many other Cyclops as well as 
Cladocera. 

It is interesting to be able to record another example in 
which a well-known European species occurs in a widely- 
separated district and under very dissimilar conditions, and 
yet the mo-^t careful examination fails to reveal any out- 
standing differences in structure etc. 

Occurrence, In aJditioii to Europe the species is recorded 
from India, Central Africa, South Africa. 

Mesocy clops obsoletus (Koch), 

Syn. ; Cyclops Uiicharti, Claus. 

Cyclops simplex, Pogsrenpol. 

Cyclops scoiu'jieldi, Jlrady. 

This is probably the best known of all species of Cyclops^ 
It is fully described and figured by Sars. The species has 
so many rather outstanding characteristics tliat it is of the 
greatest use for critical examination for the influence of 
environment. 

The species is not particularly well represented at Gaua 
and nothing like so abundant as Mesocy clops crassus. 

The most careful examination fails to reveal any out- 
standing differences between specimens taken from Gaua 
and the British Isles. The species is rather variable iu size 
and also in the nature of the hyahne plate on the end joint 
of the anterior antenna, hut there is no greater variation 
to be found by comparing specimens from districts widely 
separated, such as Marlborough and the New Hebrides, 
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than in those found in a single pond or area of uniform 
conditions. 

Occwrence, The occurrence and distribution of this species 
are truly remarkable. It is recorded from the Equator to 
well within the Arctic Circle. It is also recorded from 
Patagonia. 


Leptocy clops prasinus (Fischer) . 

Only two specimens occurred of this species^ and they 
were found near the shore. The European descriptions of 
this species are not satisfactory and it is not described 
or figured in ‘Crustacea of Nor\^ay/ Sars has recently 
described and figured this species from South Africa and the 
Gaua specimens exactly agree with his description. They 
show considerable difference from the usual form recorded 
in the British Isles. 

The specimens obtained were not suflSoiently good to 
supply material for a full description of this species, which is 
badly needed. 


Cryptocydops bicolor, G. 0. Sars. 

This is a well-known species. It is quite small^ the 
average length of the European specimens according to 
Sars being ’6 mm. Specimens from Gaua hardly attained 
the length of ‘5 mm. In spite of this being such a small 
species, it yet lends itself to a very critical examination, 
since it possesses several characteristics that put its correct 
identification beyond doubt. 

In the first case it is a Cryptocydops with an eleven- 
jointed anterior antenna. 

The apical setae are very characteristic^ the inner corner 
seta being shorter than the caudal rami, while the two 
median setae are stout and somewhat subequal. Finally, 
there is the fourth pair of swimming- feet. The outer ramus 
bears on its terminal joint two very much reduced spines 
and one normal one, while the proximal joint bears one 
reduced spine. The inner ramus bears on its terminal 
joint two spines at the tip, the outer one of which is a mere 
vestige. 

The second basal joint is fringed along its inner edge with 
spinules which are again very characteristic. 

Careful measurement shows that the Gaua specimens are 
certainly smaller, and there is a slight elongation of the 
apical setae compared with the British specimens. 
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Occurrence. This species has a wide distribution. In 
addition to Europe, it is recorded from Persia^ India, Central 
Africa, Sumatra, Siam, North America. 

Cryptocyclops anmnccy R. Menzel, (PI. XXI.) 

Syn. : Cyclops annincs^ R. Menzel, Ann. Biol. Lacnstre, t. xiv. (1926). 

The following measurements and observations were made 
from a number of dead specimens which appeared to be 
normal and show no apparent distortion : — 


Adult female bearing egg-sacs : — mm. 

Length exclusive of setae *4 

Length of timnk *26 

„ tail ’15 

„ cephalic segment *19 

„ caudal rami (outside edge) *03 

„ inner apical seta '23 

„ outer apical seta *12 

„ inner corner seta *008 

„ outer comer seta *052 

Width of cephalic segment (greatest) *19 

„ fourth trunk-segment T3 

Greatest width of genital segment *10 

Least width of caudal rami *016 

Length of anal segment *02 

Ratios : 

Length of trunk : tail 1'74 : 1 

„ ceph. seg. : next four segments 2*7 : 1 

Oeph. seg. length : width 1 : 1 

Trunk, length : width 1*37 : 1 

Caudal rami, length : least width 1*87 : 1 

„ „ length : inner corner seta 3*75 : 1 

„ „ length : outer corner seta *58:1 

Length of I.C.S. : O.O.S. T5 : 1 

Longer apical seta : tail 1-53 : 1 

Longer apical seta : shorter 1*9 : 1 


Description . — As the above figures show, the cephalic 
segment is large and more than twice the length of the next 
four segments. 

The whole of the dorsal surface is covered with minute 
denticles. In the preserved specimens I am unable to see 
any vestige of an eye. 

Tlie trunk-segments are extended laterally. 

The fifth segment is quite short and not very broad. 

The genital segment is remarkably expanded on either side. 
It is almost as broad as the fifth trunk-segment and overlaps 
the next segment on either side. 

The last three abdominal segments are quite normal in 
appearance, though broad in comparison with the length of 
the animal. 
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The anal segment bears on its posterior edge a ring of 
spinules which are conspicuoas on the ventral surface, 
where they surround the caudal rami. Dorsally they are 
much less pronounced. 

The segment is extended dorsally to form a conspicuous 
anal operculum,, which is triangular in shape, quite smooth, 
and extends to a distance of well beyond the middle point of 
the caudal rami. 

The anterior antennce are eleven-jointed and reach back 
rather beyond the middle point of the cephalic segment. 

liiVe, posterior aniennce consist of four well-defined joints. 

Swimming-feet. Both rami of all four pairs are two-jointed 
and the joints are well defined. In all cases the outer ramus 
is much larger than the inner. 

The outer basal joint of P. 1 bears at its inner corner a 
conspicuous spine surrounded at its base by fine spinules. 
The second joint of the inner ramus bears terminally a strong 
spine, but no other armature except spinules. 

The inner ramus of P.4 is much reduced. It bears 
terminally four spines. 

The fifth foot is very rudimentary, being almost completely 
confluent with the corresponding segment. Its joints are 
apparently represented by two small protuberances. The 
one is dorsal and bears a short seta, the other is ventral and 
bears two setse, of which the inner is quite twice the leugth 
of the outer. 

The caudal rami are short and rather tapering. They are 
longer tliaTi the anal segment. Dorsally they have a Veil- 
marked ridge which ends in the dorsal seta. The inner edge 
is smooth, while the outer edge bears the lateral seta at about 
its middle point. Of the apical setae the inner is much the 
longer, while the inner corner seta is minute. 

The ovisacs contain a few large eggs, *08 mm. in diameter. 

It was not possible to make out the seminal receptacle, 
but the spermatophores are exceptionally thick and resistant. 
They are not usually removed by boiling for one minute in 
potash. 

I think there can be no doubt that this is the species 
recorded and described by Menzel from Java, though it 
appears to diflfer in one or two points. 

Occurrence. The specimens were taken from the water in 
empty coconut-shells, Hog Harbour, Santo, New Hebridrs. 

General Remarks. 

The number of species is small, and in this respect it is 
rather disappointing. At the same time it has given one the 
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opportunity of revising* the records of at least five well- 
known European species, and some of the older records of 
European species in distant Linds require confirmation 
badly. It is rather surprising that no Calanoids are 
represented. 


Fig, 1. 
Fig, 2. 
Fig. 3. 
Fig. 4. 
Fig. -5, 
Fig. 6. 
Fig. 7. 
Fig. 8. 
Fig. 9. 
Fig. 10. 
Fig. 11. 
Fig. 12. 


Fig. 13. 
Fig. 14. 
Fig. 15, 
Fig. 16. 
Fig. 17. 
Fig. 18. 
Fig. 19. 

Fig. 20. 
Fig. 21. 


EXPLA.NATION OF THE PLATES. 

Plate XX. 

Nitocra lacustris. 

Female, last two segments, ventral. 

Female, last four segments, dorsal. 

Male, posterior edge of last segment, ventral 
Female, first antenna. 

Male, last two joints of first antenna. 

Female, second antenna. 

„ first swimming-foot. 

„ second swimming-foot. 

„ third swimming-foot. 

„ fourth swimmiug-foot. 

„ fifth swimming-foot. 

Male, fifth swimming-foot. 

Plate XXI. 

Crgptocydops annin<e. 

Female, first antenna. 

„ second antenna. 

„ first swimming-foot. 

„ fourth swimming-foot. 

„ fifth swimming-foot. 

„ connecting lamella of fourth swimming-foot. 

„ last segment with anal operculum and caudal rami, 
dorsal. 

„ genital segment, with sperniatophores attached. 

„ adult animal, with ovisacs. 


I/XXSIVI. — On the Life-hist ot'y of the Common Nematode of 
the Dogfish (Scylliura eanicula). By J. H. Lloyd, M.Sc.^ 
E.Z.S., Department of Zoology and Comparative Anatomy, 
University College, Cardiff. 

In a previous communication (3), dealing chiefly with the 
anatomy of the worm, I stated that, following up the sugges- 
tion of Van Beneden (i), I had attempted the experimental 
infection of the common shore-crab, Carcims mmnas^ with 
the larvae of ProUptus scillicolay the common nematode of 
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the dogfish, Scgllium canicula. Altogether a hundred crabs 
were used in the experiments, fifty-nine for artificial feeding 
and forty-one as controls. Eight of the experimental crabs 
were found to be infected with Prolejytus larvae, forty-three 
larvae being founcl, but of these only one was of such a size 
as to justify the conclusion that it had occurred as the result 
of artificial infection. On the other hand, two of tlie controls 
were found to be infected, six larvae being discovered. It 
was therefore obvious that, except for the one larva, the 
infection had occurred in Nature. 

There is, however, a distribution difficulty in accepting 
Carcimis mcenas as the normal intermediate host of Proleptus 
selllicola in that it rarely occurs at a greater depth than 
3 to 4 fathoms. Scylliiim canicula does not occur normally 
at a less depth than 13 fathoms, but at the breeding-season 
comes closer inshore, and it was suggested that in this way 
it might be at least partially infected. The shore-crab can 
therefore be regarded as an intermediate host, but probably 
not the normal one. 

Vaullegeard ( 5 ) in 1896 reported the larva of Coronilla 
robusta (syn. Proleptus scUlicola) from a number of crusta- 
ceans, but stated that it was rare. In addition to Carcinus 
m(Bnas he found it in Port anus marmoratus, Leach, Hyas 
araneus^ Linnseus, and Eupagurus bernkardus, Linnaeus, but 
found only a single example in each of the last three hosts. 
He also discovered later a dozen nematode larvae, which 
apparently he did not identify, in Portunus depurator, 
Pennant ( = P. ma^'moratuSj Leach). 

During the course of the experimental work on the life- 
history of Proleptus I dissected a number of specimens of 
Eupagu7'us bernhardus^ but failed to find any larvae. As far 
as I can recollect, as the original work was carried out 
several years ago, my examination was more or less restx’icted 
to the “ liver on the assumption that the larvae would 
occur in the same location as in the shore-crab. 

Recently during class- work at Cardiff seventeen specimens 
of Eupagurus were dissected. Of these six were found to 
contain Proleptus larvae, forty specimens being found. All 
the specimens occurred in the anterior portion of the body- 
cavity (cephalothorax) and not in the liver/’ 

I have since examined twelve further specimens of Eupa- 
gurus^ but did not succeed in finding any nematode larvae. 

Summarising the results of my observations, it is seen that 
out of a hundred Carcinus mmias 10 per cent, were infected, 
forty-nine larvae being found. Out of thirty specimens of 
Arm. (& Mag. N. Hist. Ser, 10, Vol. i, 47 
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Eiipagurus bernhardus 20 per cent, were infected, forty larv^ 
being; found. 

These results clearly show that the liermit-crab is a 
definite intermediate liost of Proleptus scillicola and^ both 
because its distribution agrees more closely with that of the 
dogfish and because remains of hermit-craiis are frequently 
found in the stomach of the dogfish, it is highly probable 
that it is a normal host. 

It is interesting to note that Jackson ( 2 ), in 1913, stated 
“ I have found no internal- parasites in tlie species under 
consideration {Eupaguriis bernhardus)^ and I do not believe 
any have been recorded.’^ This statement is not quite 
correct, as Vaullegeard observed his solitary specimen of 
Proleptus in 1896. The present record confirms his 
observation. 
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BIBLIOGKAPHIOAL NOTICE. 

Popular Hmidhooh of Indian Birds. By Hugh Whistler, E.L.S., 
F.Z.S. Pp. 438, *4 coloured plates, and 11 full-page black-and- 
white plates containing 81 figures by H. Gronvold. London : 
Gurney & Jackson. Price 15s. 

Man? attempts have been made by various authors to write a book 
on the Common Birds of India — a work of no little difiSculty when 
one considers the immense size of the country and the extraordinary 
variations in its climatic conditions. Our present author, Mr. Hugii 
Whistler, is a young ornithologist whose carefully written articles 
on local birds which have appeared from time to time in the 
‘ Journal of the Bombay Natural History iSociety have already 
earned him the reputation of a keen observer and a painstaking 
writer. The present work will confirm this reputation. 

Naturally when, an author, whose experience of Indian birds has 
been confined to one small portion of that vast empire, writes on 
the Common Birds of India/' he is very apt to become a writer on 
the Common Birds of the particular locality with which he is best 
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acquainted. Hence the present author is dominated by his know- 
ledge of the birds of the Punjab and IS’orth-west India. For 
instance, when he deals with the laughing thrushes, he gives ns as 
his type Garndcuv alhogularis, a common bird of the West, but 
leaves out such birds as G, monilujer and G. hiicohphm^ still more 
common in the East, Again, in the genus Trochahptevim he deals 
only with the l^orth-west forms with the one exception of cacliinans 
from the South, ignoring altogether the most common Eastern 
species. Similar instances are the acceptance of Syplieotides iiidica 
and Ttiy'mx dmsumuri as common birds, whilst he omits Sypluotis 
hengalemis and T, javanica. Then, when he comes to the family of 
storks, our author only mentions the white-necked stork and, 
curiously enough, never even refers to the adjutant. Of the herons 
also he selects the grey heron as a common bird and ignores the 
purple heron. 

Still, on the whole, Mr. Whistler has given us a book that will 
give an immense amount of information to visitors in India. His 
descriptions are simple and fairly well to the point, while his notes 
on field-identification will further assist observers to identify the 
birds they see. T)ie field-notes, as well as those on nidification, 
are on the whole excellent, though in some cases, as, for instance, 
in regard to the breeding-ranges of the various forms of the common 
cuckoo, our author goes rather widely astray, whilst naturalists who 
are weU acquainted with the Himalayan cuckoo will probably be 
amused by his terming the call of that bird ‘‘ a dull booming note.^^ 
We note that our author asserts that the hill-men are quite unaware 
of the parasitic habits of cuckoos ; this is correct only in regard to 
the hill-men of the north-west, for all those of the east and most of 
those of the south are well acquainted with the habits of the various 
cuckoos. 

In his preface the author gives ns at some length his ideas on 
classification, and tells us what genera, species, and subspecies are. 
These definitions, although, i^erhaps, not very scientific, will be 
sufficient to assist the beginner to understand what is meant by 
them, and we commend also Mr. Whistler’s remarks on certain 
points on which further information is desirable. Here and there, 
as is, perhaps, only natural in a book of this character, there are 
mistakes in nomenclature, as, for instance, in the name of the little 
warbler — Fhylloscopus liumei prcemium , — although Blyth himself 
said that his name inornatuSj used by Mr. Whistler, had been 
wrongly given, and could not be maintained. The geb-up of the 
book is extremely good, whilst the plates by H. Gronvold are 
excellent and fully worthy of the great reputation of that artist ; 
on the other hand, the great weight of the paper used is undoubtedly 
a drawback. We can confident!}' recommend this book to anybody 
intending to visit India, and are sure that it will greatly assist 
those who love birds to find out the names of many of those they 
may happen to see. 
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Acanthepyeis, new species of, 134. 

Acetes, note on, 308. 

Ackiropsis, new species of, 641, 

Acidaspis, new species of, 427. 

Adiastema, new species of, 496. 

Aerophasmidfe, characters of the new 
family, 320. 

Agylla, new species of, 624. 

Alcides, new species of, 407. 

Alexander, C. P., on new or little- 
known Tipulidse, 82, 217, 577. 

Algse, new, 79. 

Allothrombiiim, new species of, 568. 

Ailoxacis, new species of, 673. 

Amphibia, notes on, 255. 

Ancyra, new species of, 248. 

Andeisonia, chai'acters of the new 
genus, 465. 

AnigTUS, new species of, 249. 

Anisops, new species of, 157. 

Anomalobittacus, characters of the 
new genus, 395. 

Anthidiellum, new sj^cies of, 351 . 

Anthidium, new species of, 351. 

Antirrhgea, new species of, 616, 

Archegosaurus decheni, notes on, 
255. 

Argyrogena, new species of, 495. 

Arvicanthis, new species of, 303. 

Arvicoia, new species of, 318. 

Aryespyris, new species of, 140. 

Aspidiotus, new species of, 374. 

Austxolimnophila, new species of, 
84. 

Bagnall, E. S., on a new type of 
Thysanopteron, 304. 

Barichneumon, new species of, 187. 

Bails, new species of, 422. . 

Baylis, H. A., on a Trichostrong'jlid 
nematode, 280 ; on some parasitic 
worms from British Vertebrates, 
329; on some parasitic w'orms 
from Lake Tanganyika, 552 ; on a 
new species of Schizotsenia, 601 ; 
on some parasitic worms from 
Sarawak, 606* 

Belanstium, new species of, 571. 

B^rgrothomyia, characters of the new 


Berry, S. S., on new Helicoid snails 
from the Mohaye Desert, 274, 618. 

Bethylidse, new, 129. 

Bibliogi’apbical Notices, 166, 400, 
573, 714. 

Bittacus, new species of, 395. 

Blair, K. Gr., on Coleoptera from the 
Galapagos Islands, 671. 

Bolboceras, new species of, 296. 

Boucomont, A., sur ime nou\elle 
espece de Bolboceras du Soudan, 
296. 

Brachiosaurs, notes on, 250. 

Brade-Birks, Eev. S. G., on lulus 
latistriatus, Curtis, 397. 

Breyiceps, note on, 265. 

Bronte iaae, notes on, 49. 

Bruchidm, new, 297. 

Bruchus, new species of, 297, 679. 

Bulman, 0. M. B., additional notes 
on some Brachiosaui’s from Odern- 
heim, 250. 

Cseculiosoma, new species of, 568. 

Camallanus, new species of, 554. 

Cameron, M., and Scott, H., on 
Staphylinid Coleoptera from Eod- 
riguez Island, 270. 

Camptorrhiniis, new species of, 410. 

Cathaica, new species of, 363, 

Cedusa, new species of, 500. 

Cephalopoda, notes on, 641, 646. 

Cercocebus, notes on, 664. 

Cercopithecus, notes on, 649. 

Cestodes, notes on, 338, 398, GOG; 
new, 601 . 

Chabanaud, P., surles genres Apion- 
ichthys, Kp., et Achiropsis, Stdr., 
638. 

Cheesnian, L, E,, on the insect fauna 
of Erench Oceania, 169. 

Chelogjmua, new species of, 151. 

Chma, W. E., see Myers, J. G. 

Chrysopsyche, new species of, 626. 

Ohyzeria, new species of, 563. 

Cicada, new, 293. - 

Cicadella histrio, note on, 376. 

Cladocera, notes on, 461. 

Cloyia, new species of, 634. 

Ooccinellides, new, 299* 
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Cockerell, T. D. A., on bees collected 
iu Siberia in 1927, 345 ; on Heli- 
coid snails Irom Turkestan, 361. 
Ooelenterata, notes on, 17. 
Coleoptera, new, 123, 270, 283, 401, 
671. 

Coluber, new species of, 495. 
Coniopteiyx, new species of, 449. 
Connolly, M., on the non-marine 
mollusca of Sierra Leone, 529. 
Copepoda, notes on, 457, 4G1, 704. 
Cratopecbus, characters of the new 
genus, 418. 

Crustacea, new, 427. 

Curculionidse, new, 123, 401. 
Curvella, new species of, 543. 
Cylindi'otoma, new species of, 700. 
Dakaria, new species of, 497. 
Decapoda, note on, 308. 
Dendrostoina, new species of, 195. 
Derbidce, new, 498. 

Dermaptera, notes on, 169. 
Desudaba, new species of, 243. 
Dicasticus, new species of, 403. 
Dichaetomyia, new species of, 468. 
Dicranomyia, new species of, 579, 
702. 

Dienienomyia, characters of the new 
genus, 93. 

Dinothrombium, new species of, 566. 
Diostrombiis, new species of, 513. 
Diplothrombium, new species of, 564. 
Diptera, new, 82, 217, 292, 465, 577, 
681, 

Drepanocnemis, new species of, 470. 
Echuiroids, new, 199, 204. 
Echthromorpha, new species of, 188. 
Eddara, new species of, 242. 
Edwards, F. ^V., on some Nemato- 
cerous Diptera from Yunnan and 
Tibet, 681. 

Edwards, W. N., on tbe algal nature 
of Aroides stutterdi, 79. 
Elephantomyin, new species of, 599. 
Embiidina, new, 442. 

Eininopbis, new species of, 490. 
Encyrtid, new, 527. 

Enit bares, new species of, 156. 
Enterobius, new species of, 600. 
Epimadiza, note on, 292. 
Epiphraguia, new species of, 87. 
Epyris,new speiies of, 129. 
Eremotylus, new species of, 193. 
Esaki, T., on the genus Nepa, 434. 
Esben-Petersen, P., on Neuroptera 
and Embiidina from Abyssinia 
and Somaliland, 442. 


Essex, E., on digital degeneration in 
the toad Brericeps, 265; note on 
three burrowing reptiles, 268. 

Eucosmina, characters of the new 
genus, 492. 

Eupactus, new species of, 676. 

Felis, new species of, 319. 

Ferrissia, new species of, 549. 

Fisher, W. K., on new Sipunculoidea 
from California, 194. 

, and MacGinitie, G. E., on a 

new Echiui’oid worm from Cali- 
fornia, 199 ; on the natural history 
of an Echiiiroid worm, 204. 

Frost, G, A., on the otoliths of the 
Neopterygian fishes, 451. 

Fulgorides, new, 241. 

Geological Society, Proceedings of 
the, 575, 647. 

George, T. N., on Spirifer penny- 
stonensis, sp. u., 108. 

Geranomyia, new species of, 589. 

Goldiidse, notes on, 49. 

Gonaxis, new species of, 531. 

Gordiodrilus, new species of, 1. 

Green, E. E., on the synonymy of 
Mytilaspis flay a, Targ., var. hawai- 
ensis, Mask., 152 ; on a racial form 
of Aspidiotus lenticularis, Lindgr., 
374. 

Gudger, E. W., association between 
sessile colonial hydroids and fishes, 

Guiella, new species of, 534. 

Gymnariou, new species of, 537, 

GynopJistia, new species of, 234. 

Gypsophorus, characters of the new 
genus, 425. 

Harmothoe, new species of, 213. 

Helcila, new species of, 518. 

Heligmosomoides, new species of, 
280. 

Helminthoglypta, new species of, 
274. 

Hemerobius, new species of, 447. 

Hemiptera, new, 434. 

Hemiptera-Heteroptera, new, 165. 

Heteroptera, new, 377. 

Heterostylus, new species of, 401. 

lErst, S., on some Australian mites, 
563. 

Holepyris, new species of, 136. 

Holodictya, new species of, 243. 

Homoglenus, new species of, 138. 

Homoptera, new, 498, 634. 

Hutchinson, G. E., on Kotonectidas 
from Central AMca, 166. 
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Hydi’ozoa, notes on, 17. 

Ilymenoptera, new, 129, 171, 345. 

Ilypsirhina, new species of, 497, 

Idiopygus, new species of, 471. 

Jeannel, B., sur les Treclius de 
I’Everest Expedition, 1924, 283. 

Kamendaka, new species of, 505. 

Kimmins, D. E., on two new Bitta- 
cidse, 395. 

Kloss, 0. B., on a new race of barking 
deer fi’om Annain, 399, 

Lactistica, new species of, 572. 

[jallemand, V., snr les Fnlgorides 
noureans; du British Museum, 
241; sur nouTeanx Horaopteres 
du Museum de Londi’es, 034. 

Lamprosema, new species of, 632. 

Lebeda, new species of, 630. 

Leefmansia, characters of the new 
genus, 527. 

Leigh-Sharpe, W., on the British 
Tomopteridse, 214. 

Lepidoptera Heterocera, new, 624. 

Leptorophus, new species of, 252. 

Leptus, new species of, 569. 

Lestodr^inus, new species of, 147. 

Lethe, new species of, 616. 

Linmerium, new species of, 191. 

Limnophila, new species of, 95, 
218. 

Limonia, new species of, 577, 701 . 

Lloyd, J. H., on the common nema- 
tode of the dogdsli, 712. 

Locris, new species of, 638. 

Lowndes, A. G., fresli water Cope- 
poda and hydrogen ion concentra- 
tion, 467 ; Copepoda and Cladocera 
of tke Isle of Skye, 461 ; on fresh- 
water Copepoda from the New 
Hebrides, y04. 

Loxocephala, new species of, 245. 

Lydda, new species of, 611. 

Lytocestoides, new genus and species 
of, 658. 

MacGinitie, G. E., see Fisher, W. K. 

Macroeginia, characters of the new 
genus, 476. 

Mahasena, new species of, 632. 

Malayomyza, characters of the new 
Qus, 491. 

MaUocE J. K., on the Chloropid gp- 
nns Epiinadiza, Becker, 292; on 

, exotic Muscaridffi, 466. 

mw, 120, 154, 302, S16, 
S18, 344, 372, 399, 526 : notes on, 

A* ^ on new 


culionidas from Tropical Africa, 
401. 

Martynov, A. B., on a new form of 
Phasmatodea from Galkin o, 319. 

Mecoptem, new, 395. 

Megachile, new species of, 353. 

Metanastria, new species of, 631. 

Metaphsena, new species of, 242. 

Metoponitys, new species of, 247. 

Micrarionta, new species of, 019. 

Microdug, new species of, 186. 

Microsmaris, new species of, 570. 

Microtrombidium, new species of, 
664. 

Mike, new species of, 495 

Mollusca, new, 274. 361, 629. 

Monolexis, new species of, 185. 

Monro, C. 0. A., on some unnamed 
Polynoids in the British Museum, 
311. 

Morellia, new species of, 474. 

Muir, F., on some African Derbidee, 
498. 

Muiria, new species of, 524. 

Mulfordia, characters of the new 
genus, 4C0. 

Muntiacus, new species of, 399. 

Muscaiidee, new, 465. 

Myers, J. G., on a new Cicada from 
xAralDia, 293; on the Croton leaf- 
hopper Cicadella histiio (Fabr.), 
376. 

, and China, W. E., on New 

Zealand Heteroptera, 377. 

Myniarothripidee, charactera of the 
new family, 306. 

Myriapod a, notes on, 397. 

Mytilaspis, note on, 162. 

Nematodes, new, 280, 562, 606 ; 
notes on, 337, 712. 

Nemistium, chai’acters of the new 
genus, 114. 

Neodiyinus, new species of, 149. 

Neolimnophila, new species of, 702. 

Neotrombidium, new species of, 563. 

Nepa, new species of, 430. 

Nephrotoma, new species of, 700. 

Nepidm, new, 434. 

Nerophidiou, new species of, 496. 

Neuroptera, new, 442, 

Nomada, new species of, 348, 

Notonectidse, new, 155. 

Novodictya, characters of the new 
genus, 241. 

Kumenes, new j^pecies of, 625. 

Nygmia, new species of, 626, 

Ocladius, new species of, 409. 
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Ocnei’odrikis, new species of, 4. 
(EcoplioricUe, new, 572. 

(Eneis, new species of, 617, 

Okada, Y6 K., on the tail-organs of 
Acetes, 308. 

Oligocliteta, new, 1. 

Olonia, new species of, 246. 
Orimargula, new species oi, 598. 
Orthellia, new species of, 473. 

Osmia, new species of, 8o2. 

Oxybelus, new species of, 177. 
Pachyineriis, new species of, 297. 
Pachyophis, new species of, 495. 
Painendanga, new species of, 617. 
Parahalosydna, new species of, 314. 
Paralasa, new species of, 617. 
Paraphenice, new species of, 503. 
Paratisiplione, characters of the new 
genus, 615. 

Parepyris, new species of, 133. 
Paropioxys, new species of, 245. 
Parvatella, new species of, 361. 
Peloniiim, new species of, 677, 
Feuthetria, new species of, 683. 
Perkins, K, C. L., on some Ehynco- 
gonus from the Marquesas Islands, 
123. 

Pharellus, characters of the new 
genus, 300. 

Phasuiatodea, new, 319. 

Phenice, new species of, 499. 
Phiarus, new species of, 845. 
Phloeonomus, new species of, 273. 
Pic, M., sur quelques nouyeaux 
Bruchidse, 297. 

Pisces, new, 638; notes on, 17; 
otoliths of, 451. 

Platalina, characters of the new 
genus, 120. 

Platocera, new species of, 510, 
Platyplem-a, new species of, 293. 
Pluto be thylus, new species of, 146. 
Polychjeta, new, 311; notes on, 214. 
Pristocera, new species of, 141. 
Protozoa, notes on, 366. 

Pseud aradus, new species of, 379; 

characters of the new genus, 388. 
Pseudoglessula, new species of, 641. 
Pseudopeas, new species of, 545. 
Pseudouromacer, new species of, 496. 
Pseudoxenodon, new species of, 496. 
Psilodryinus, new species of, 150. 
Ptychotrema, new species of, 532. 
Reed, F. R. 0., notes on the Bron- 
teidae, 49. 

Reid, D. M., on movements in Vorti- 
cella, 366. 


Reptilia, notes on, 265, 268; new, 
494. 

Khabdochona, new species of, 552. 

Rhaphidolabis, new species of, 703. 

Rhipidia, new species of, 595. 

Rhyncogoniis, new species of, 124. 

Rictuiaria, new species of, G08. 

Robson, (x. C., on Octopus segina, 
Gray, 641 ; on the oviposition ot 
Octopus rugosus, 640. 

Rysepyris, new species of, 139. 

Salpingotiis, new species of, 373. 

Schizotsenia, new species of, 601. 

Schwarz, E., on the African mon- 
keys in the genus Cereopithecus, 
649 ; on the species of the genus 
Cercocebus, 664. 

Scott, H., see Cameron, M. 

Scymnus, new species of, 299. 

Segmentina, new species of, 547. 

Semidalis, new species of, 448. 

Sharma, K. N., on the occurrence of 
Cittotasnia pectinata in Burma, 
398. 

Sicard, A., sur quelques especes 
nouvelles de Coccinellides, 299. 

Simotes, new species of, 497. 

Sipunculoidea, new, 194. 

Smith, M. A., on the status of some 
genera and species of snakes, 494. 

Smith, S., on Neniistium edmondsi, 
gen. et sp. n., 112. 

Spermophagus, new species of, 298, 
678. 

Sphenorhina, new species of, 637. 

Spirifer, new species of, 109. 

Staphylinidae, new, 270. 

Stephenson, J., on Oligochoeta from 
Lake Tanganyika, 1. 

Stichoporeila, new species of, 80. 

Strehlote, new species of, 628. 

Stringer, H., on a remarkable new 
Himalayan moth, 572. 

Strongyloneura, new species of, 480. 

Stubblefield, 0. J., on a new triiobite 
from the Ooniston Limestone, 427. 

Stuhlmannia, new species of, 8. 

Sympeltophis, new species of, 496. 

Systates, new species of, 406. 

Tachyoi’yctes, new species of, 302. 

Tachysphex, new species of, 172. 

Tams, W. H. T., on new species of 
Lepidoptera Heterocei-a, 624. 

Temuoschoita, new species of, 423. 

Thaptor, new species of, 676. 

Thomas, 0., on a new Glossophagine 
bat, 120; on a new Thomasomys 
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from Rio Grande do Sul, 154 ; on 
some rarities from Abyssinia, 302 ; 
on a special proodontrace of water- 
vole, 316 ; on the Transvaal race of 
the S.- African wild cat, 318 ; on 
Galeriacus jacksoni, 344 ; size- 
differences m the little “ Pichi 
armadillos, 526; on the generic 
name Delphax in mammalogy, 623. 

Tliomasomys, new species of, 154. 

Thysanoptera, new, 304. 

Tipula, new species of, 684. 

Tipulid£e, new, 82, 217, 577. 

Tomopteridas, note on, 214. 

Tnunoirella, characters of tlie new 
genus, 82. 

Trechus, new species of, 284. 

Trematodea, notes on, 329. 

Trifenopholis, new species of, 495. 


Trichodesma, new species of, 675. 

Turner, R. E., on new Hymeno- 
ptera of the family B ethyl idee, 129. 

Ulomascus, new species of, 414. 

Urechidse, new, 200, 204. 

Urechia, new species of, 200. 

Vakau, characters of the new genu«5, 
189. 

Vinogradov, Ik S., on a new species 
of dwarf jerboa, 372. 

Vorticella, notes on, 366. 

TVallia, new species of, 496. 

Waterston, J., on nn Encyrtia, 527. 

Watkins, H. T. G., on new Satyrid 
butterflies, 615. 

Whittard, W. E., on Archegosaiirns 
decheni, Goldfuss, 2^55. 

Zaedyus, new species of, 526. 

Zoraida, new species of, 519. 
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